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Gian sat xay dung gom cac cong tac kiem tra, don doc, chi dao va danh 
gia coig viec cua nhicng ngudi tham gia cong trinh. No lay hoat dong cua 
hang nuc cong trinh xay dung lam doi tuqng; lay phap luat, chinh sach, quy 
dinh vi lieu chuan ky thuat co lien quan, van ban hop dong cong trinh lam 
cho dm; lay quy pham thuc hien cong viec, lay nang cao hieu qua xay dung 
lam mic dich. 

Gian sat thi cong xay dung cong trinh la mot cong viec trong hoat dong 
giam sat xay dung, nham: theo doi, kiem tra va chat lucmg, khoi luong, tien 
dd xdj dung, an loan lao dong va ve sinh moi trudng trong thi cong xay 
dung (6ng trinh theo dung hop dong kinh te, thiet ke duoc duyet, cac tieu 
chuan ky thuat hien hanh va cac dieu kien ky thuat cua cong trinh. Giam 
sat thi cong xay dung giup phdng ngita cac sai sot dan den su co hay hu 
hdng (dng trinh. 

Hodt dong xay dung, gom cac cong viec: lap quy hoach, lap du an, khao 
sat, th ei ke, thi cong; quan ly du an dau tu, lua chon nha thau va cac hoat 
ddng thac co lien quan den xay dung cong trinh deu can co su giam sat. 

Ngjy 29-9-2005, Bo Xay dung dd ban hanh Quyet dinh so: 1857/QD-BXD 
ve Chcong trinh khung boi dudng nghiep vu giam sat thi cong xay dung cong 
trinh. De dap Ung yeu cau cu the trong quyet dinh tren, de nang cao chat 
luong ~6ng tac giam sat cho phu hop vdi xu the hoi nhap. Cac tac gia muon 
gUi to. ban doc, nhicng ngudi quan tarn den cong tac giam sat thi cong xay 
dung (dng trinh cuon tai lieu Giam sat thi cong va nghiem thu cong trinh 
xay dvng (phan xay dung). 

No dung tai lieu gom bay phan: 

- long quan ve giam sat thi cong xay diCng cong trinh (tac gia 
Bui Mmh Hung); 

- Gam sat thi cong va nghiem thu nen va mong cong trinh (tac gia 
N guy in Ba Ke); 
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- Giam sat thi cong va nghiem tha kit edit thep va ket cau kim loqi khde 
(tac gid Nguyen Tien Chi(ong); 

- Giam sat thi cong va nghiem thu ket can be tong, be tong cot thep va ket 
cau gach da (tac gia Le Thanh Hudn); 

- Giam sat thi cong va nghiem thu cong tac hoan thien cong tnnh xdy dung 
(tac gid Bid Manh Hung); 

- Kiem tra chat ItiOng vat lieu va edit kien khi thi cong cong trinh xdy dipig 
(tac gid Nguyen Hi(u Nhan); 

Xin giai thieu cung ban doc. 


Nha xuat ban Xay dung 
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Chuong 1 

TONG QUAN VE GUM SAT THI CONG 
VA NGHIEM THU CONG TRINH XAY DUNG 


1.1. KHAI NIEM, YEU CAU VA NHIEM VU GIAM SAT THI CONG 
\A NGHIEM THU CONG TRINH XAY DUNG 

I. 11. Mot so khai niem 

/. 7 u van 

Tu van la mot dich vu tri tue, mot hoat dong chat xam cung ung cho 
khach hang nhirng lbi khuyen dung dSn, thfch hop ve chien lupc, sach luoc, 
bien phap hanh dong va giup do, huong d^n khach hang thirc hien nhirng ldi 
khuyen do; ke ca lien hanh nhung nghien cun soan thao du an va giam sat 
qua trnh thirc thi dir an dat hieu qua kinh te cao nhat. 

Lb khuyen dung dan co the' thfch hop voi mot boi canh, mot tinh huong, 
mot tlibi gian nhat dinh, nhirng lai khong lluch hop cho mot boi canh khac, 
hoan canh va thbi gian khac. 

Nha tir van khong true tiep chi dao, dieu hanh cong viec cua khach hang, 
chi cliu trach nhiem ve chat luong cua djeh vu tu van ma khong phai chiu 
trach nhiem cuoi cung cua cong viec do khach hang va bo may to chirc cua 
khach hang chu dong thirc hien. 

Cc nhi6u loai hinh tu van nhu: tu van quan ly, tu van thi trubng, tu van d£u 
tu, tuvan xay dung, tu van bat dong san, tu van tai chinh, tu van phap luat... 

II. Tu van xay dung 

Ti van xa) dung la mot loai hinh tu van da dang trong xay dung, kien 
true, quy hoach...co quan he chat che vdi tu van dau tu, thirc hien phitn viec 
tu van tiep noi cho du an sau tu van d^u tu. 

Ti van xay dung mang den cho khach hang nhung san pham cu thi. Boi 
vay, ioat dong tu van xay dung du dubi hinh thuc nao cung phai thirc hien 
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mot hop dong kinh te' giua khach hang va nha tir van. Nha tir van co the' la ca 
nhan hay mot to chuc. 

Tu van xay dung du la ca nhan hay to chuc tu van dPu dupe hoat dong 
doc lap tren co so phap luat va bang tai nang tri tue cua minh dp mang den 
cho khach hang nhung san pham xay dung co chat lupng va hieu qua trong 
tung lmh vuc khac nhau. 

Theo thong ke, nuoc ta da co tren 1000 to chuc hoat dong tu van, bao gom 
du cac nganh, tir trung uong den dia phuong, du cac thanh phan kinh te. Trong 
do, 70% la doanh nghiep nha nuoc, 27% la cong ty ngoai quoc doanh va 2% 
cong ty lien doanh nude ngoai. Voi cac to chuc tu van tren, mot so it cong ty 
tu van xay dung veri 100% von nuoc ngoai va cong ty co phan, khoang 300 t6 
chuc chuyen ve tu van xay dung, so con lai lam cac dich vu tu van khac. 

Cac t6 chuc tu vain xay dung la nhung don vi chuyen nganh, hoat dong 
doc lap ve mat phap ly va phuc vu khach hang theo hop dong. Hien nay, cac 
tP chuc tu van xay dung gom: 

a) Tu van lap nhiem vu kinh te. 

b) Tu van thiet ke quy hoach. 

c) Tu van khao sat xay dung. 

d) Tu van lap du an dau tu xay dung. 

d) Tu van thiet ke kien true: 


- Chuyen nganh vP van phong, khach san, can ho, khu nghi mat; 

- Chuyen nganh ve cac nha may cong nghiep; 

- Chuyen nganh vP cac cong trinh nghe thuat, nha ga, san bay, cang... 

- Chuyen nganh thiet ke' kien true noi ngoai that. 

e) Tu va'n thiet ke' ke't cau: chuyen nganh ve nen mong, ke't ca'u thep, ket 
cau be tong... 

f) Tu van thiet ke' chuyen nganh vP co so viPn thong. 

g) Tu van thiet ke co so ha tang: chuyen nganh vP cau duPng; cang va 
biPn; viPn thong; dien, nuoc; chieu sang. 

h) Tu van chuyen nganh vP mo. 

i) Tu van chuyen nganh ve co so khai thac dau khi. 
k) Tu van thiet ke' co dien lanh. 
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l) Tu va'n thiet ke moi trucmg. 

m) Tu van tham tra thiet ke, tong dir loan. 

n) Tu van lap ho so moi thau; chon thSu. 

o) Tu van quan ly khoi luong va gia thanh. 

p) Tu va'n quan ly chat luong; Tu va'n giam sat thi cong xay dung. 

q) Tu va'n quan ly du an; quan ly bat dong san... 

III. Guam sat thi cong xay dung cong trinh 

Giam sat xay dung gom cac cong tac kiem tra, d6n doc, chi dao va danh 
gi; cong viec cua nhung ngubi tham gia cong trinh. No lay hoat dpng cua 
haig muc cong trinh xay dung lam doi tuqng; lay phap luat, chfnh sach, quy 
diih va t:ieu chuan ky thuat co lien quan, van ban hap dong cong trinh lam 
ch> dua; lay quy pham thuc hien cong viec, lay nang cao hieu qua xay dung 
lan muc dfch. 

Hoat dong xay dung, g6m cac cong viec: lap quy hoach xay dung, lap du 
ardiiu tu xay dimg cong trinh, khao sat xay dung, thiet ke xay dung cong 
triih, thi cong xay dung cong trinh, quan ly du an d^u tu xay dung cong 
triih, luat chon nha th^u thi cong xay dung va cac hoat d6ng khac co lien 
quin dd'n xay dung cong trinh deu can co su giam sat. 

Giam sat thi cong xay dung cong trinh la mot c6ng viec trong hoat dong 
gi.m sat xay dung, nham: Theo doi, kiem tra va chat luong, khd'i luong, tien 
d( xay diung, an loan lao dong va vd sinh m6i trudng trong thi cong xay dung 
ccig trinih theo dung hop dong kinh te, thiet ke ducrc duyet, cac tieu chu^n ky 
thdt hiem hanh va cac dieu kien ky thuat ciia cong trinh. Giam sat thi cong 
xry dung giup phong ngira cac sai sot dan den su c 6 hay hu hong cong trinh. 

Dieu 87 Luat Xay dung quy dinh: 

1. Mo»i cong trinh xay dung trong qua trinh thi c6ng phai dupe thuc hien 
ctf dp glam sat. 

2. Vi6c giam sat thi cong xay dung cong trinh phai dupe thuc hien de 
tbo doi, kiem tra ve chat luong, khdi luong, ti6n dp, an toan lao dong va ve 
siih moi truemg trong thi cPng xay dung cong trinh. 

3. Chu d^u tu xay dung cong trinh phai thue tu vah giam sat hoac tu thuc 
hsn khi co du dieu kien nang luc hoat dong giam sat thi cong xay dung. 
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Nguoi thuc hien viec giam sat thi cong xay dung phai co churng chi hanh 
nghe giam sat thi cong xay dung phu hop vdi cong viec, loai, cap cong trinh. 

IV. Khuyen khich viec thuc hien che do giam sat doi v&i nha d rieng le 

1.1.2. Tur van giam sat voi cong tac quan ly thi cong va quan ly chat 
luong thi cong xay dung cong trinh 

Nguoi tu van giam sat muon thuc hien tot cong viec giam sat cua minh, 
dieu dau tien doi hoi ho phai ndm vung noi dung cong tac quan ly thi cong 
va quan ly chat luong thi cong xay dung cong trinh. 


I. Quan ly thi cdng xay dung cong trinh 

Noi dung quan ly thi cong xay dung cong trinh bao gom: 

- Quan ly chat luong xay dung; 

- Quan ly tien dp xay dung; 

- Quan ly khoi luong thi cong xay dung cong trinh; 

- Quan ly an toan lao dong tren cong truong xay dung; 

- Quan ly moi trudng xay dung. 

Noi dung cu the cac cong viec quan ly tren dupe trinh bay trong muc 
nay, rieng quan ly chat luong xay dung dupe thuc hien theo cac quy dinh 
cua Nghi dinh 209/2004/ND'CP ve Quan ly chat Urpng cong trinh xay dung 
(xem muc II). 

A. Quan ly tien do thi cong xay dung cong trinh 

Di6u 28 Nghi dinh 12/2009/ND-CP (12/2/2009) quy dinh: 

1. Cong trinh xay dung truric khi trie’n khai phai dupe lap tien dp thi cong 
xay dung. Tien dp thi cong xay dung cong trinh phai phu hop voi tong tien 
dp cua du an da duoc phe duyet. 

2. Doi vdti cong trinh xay dung co quy mo 16n va thoi gian thi cong keo dai 
thi tien dp xay dung cong trinh phai dupe lap cho tung giai doan theo thang, 
quy, nam. 

3. Nha tMu thi cong xay dung cong trinh co nghia vu lap tien dp thi cong 
xay dung chi tiet, bo tri xen ke ket hop cac cong viec ezin thuc hien nhung 
phai bao dam phu hop v6i tong tien do cua du an. 

4. Chu dau tu, nha thlu thi cong xay dung, tu van giam sat va cac ben co 
lien quan co trach nhiem theo doi, giam sat tien dp thi cong xay dung cong 
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trith va dieu chinh tien do trong trubng hap tien do thi cong xay dung a mot 
sogiai doan bi keo dai nhirng khong duqc lam anh huong den tong tien do 
clu dir an. 

Truong hop xet thay tong tien do cua du an bi keo dai thl chu dau tu phai 
ba) cao ngubi quvet dinh dau tu de dua ra quyet dinh viec dieu chinh tong 
tiei do cua du an. 

5. Khuyen khich viec da[y nhanh tien do xay dung tren co so bao dam 
chit luqng cong trinh. 

Truong hop daiv nhanh tien do xay dung dem lai hieu qua cao hon cho du 
an thi nha thau xay dung duqc xet thubng theo hop dong. Truong hop keo 
da tien do xay dung gay thiet hai thi ben vi pham phai boi thubng thiet hai 
vabi phat vi pham hop dbng. 

B. Quan ly khoi htcmg thi cong xay clung cong trinh 

Dieu 29 Nghi dinh 12/2009/ND-CP (12/2/2009) quy dinh: 

1. Viec thi cong xay dung cong trinh phai duqc thuc hien theo khoi luong 
cut thiet ke duqc duyet. 

2. Khoi luqng thi cong xay dung duqc tinh toan, xac nhan giua chu dau 
tu.nha thau thi cong xay dung, tu van giam sat theo thbi gian hoac giai doan 
thi cong va duqc dbi chieu vbi khoi luqng thiet ke duqc duyet de lam co so 
ngiiem thu, thanh toan theo hop dong. 

3. Khi co khoi luqng phat sinh ngoai thiet ke. du toan xay dung cong 
triih duqc duyet thi chu dau tu va nha thau thi cong xay dung phai xem xet 
dexu ly. Rieng dbi vbi cong trinh sir dung von ngan sach nha nubc, khi co 
kh)i luqng phat sinh ngoai thiet ke, du toan xay dung cong trinh lam vuqt 



xe, quyet dinh. 

Khoi luqng phat sinh duqc chu dau tu hoac ngubi quyet dinh dau tu chap 
thian, phe duyet la co so de thanh toan, quyet toan cong trinh. 

4. Nghiem cam viec khai khong, khai tang khoi luqng hoac thong dong 
giia cac ben tham gia dan den lam sai khoi luqng thanh toan. 

C. Qucin ly an toan lao dong tren cong tntdng xay di/ng 
Dieu 30 Nghi dinh 12/2009/ND-CP (12/2/2009) quy dinh: 
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1. Nha th&u thi cOng xay dung phai lap cac bien phap an toan cho ngudi 
va cong trinh tren cong trudng xay dung. Truong hop cac bien phap an toan 
lien quan den nhidu ben thi phai ducrc cac ben thoa thuan. 

2. Cac bien phap an toan, noi quy vi an toan phai duoc the hien cong khai 
tren cong trudng xay dung de moi ngudi biet va chap hanh; nhung vi tri nguy 
hiem tren cong trudng phai bo tri ngudi hudng d&n, canh bao de phong tai nan. 

3. Nha thau thi cong xay dung, chu dau tu va cac ben co lien quan phai 
thudng xuyen kiem tra giam sat cong tac an toan lao dong tren cong trudng. 
Khi phat hien co vi pham ve an toan lao dong thi phai dinh chi thi cong xay 
dung. Ngudi de xay ra vi pham ve an toan lao dong thuoc pham vi quan ly 
cua minh phai chiu trach nhiem truoc phap lu$t. 

4. Nha thau xay dimg co trach nhiem dao tao, hudng din, phd bien cac 
quy dinh ve an toan lao dong. Doi vdi mot so cong viec yeu cau nghiem ngat 
v& an toan lao dong thi ngudi lao dong phai co giay churng nhan dao tao an 
toan lao dong. Nghiem cam sur dung ngudi lao dong chua duoc dao tao va 
chua duoc hudng din ve an toan lao dong. 

5. Nha thau thi cong xay dung co trach nhiem cap day du cac trang thiet 
bi bao ho lao dong, an toan lao dong cho ngudi lao dong theo quy dinh khi 
su dung lao dong tren cong trudng. 

6. Khi co su co vi an toan lao ddng, nha thiu thi cdng xiy dung vi cic 
ben co lien quan co trach nhiem to chuc xu ly va bao cao co quan quan ly 
nha nude vt an toan lao dong theo quy dinh cua phap luat ddng thdi chiu 
trach nhiem khic phuc va boi thudng nhung thiet hai do nha thau khong bao 
dam an toan lao dong gay ra. 

D. Quart ly moi trudng xay dimg 

Dieu 31 Nghi dinh 12/2009/ND-CP (12/2/2009) quy dinh: 

1. Nha thau thi cdng xay dung phai thuc hien cac bien phap bao dam ve 
moi trudng cho ngudi lao dong tren cdng trudng va bao ve moi trudng xung 
quanh, bao gom bien phap chong bui, chong on, xir ly phe thai va thu don hien 
trudng. Doi vdi nhung cdng trinh xay dimg trong khu vuc do thi, phai thuc 
hien cac bien phap bao che, thu don phe thai dua den dung noi quy dinh. 

2. Trong qua trinh van chuyen vat lieu xay dimg, phe thai phai co bien 
phap che chdn bao dam an toan, ve sinh moi trudng. 
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3. Nha th£u thi cong xay dung, chu dau tir phai c6 trach nhiem kiem tra 
gian sat viec thuc hien bao ve moi trudng xay dung, dong thdi chiu su kiem 
tragiam sat cua co quan quan ly nha nude ve moi trudng. Truong hop nha 
th&i thi cong xay dung khong tuan thu cac quy dinh ve bao ve moi trudng 
thi chu dau tu, co quan quan ly nha nude vi moi trudng co quyen dinh 
ch) thi cong xay dung va yeu c<iu nha thau thuc hien dung bien phap bao ve 
mo trudng. 

h Ngudi dd xay ra cac hanh vi lam ton hai den mdi trudng trong qua trinh 
thi cong xay dung cong trinh phai chiu trach nhiem trude phap luat va boi 
thidng thiet hai do I6i cua minh gay ra. 

9. Quan ly moi trudng xay dung 

9ieu 31 Nghi dinh 12/2009/ND-CP (12/2/2009) quy dinh: 

L Nha thau thi cong xay dung phai thuc hien cac bien phap bao dam ve 
mo trudng cho ngudi lao dong tren cong trudng va bao ve moi trudng xung 
quinh, bao gom bien phap chong bui, chong on, xur ly phe thai va thu don 
hiei trudng. Doi vdi nhirng cong trinh x&y dung trong khu vuc do thi, phai 
thu hien cac bien phap bao che, thu don phe thai dua den dung noi quy dinh. 

1. Trong qua trinh van chuyen vat lieu xay dung, phe thai phai co bien 
ph;p che chan bao dam an toan, ve sinh moi trudng. 

3. Nha th£u thi cong xay dung, chu d£u tu phai co trach nhiem kiem tra 
gian sat vide thuc hien bao ve moi trudng xay dung, d6ng thdi chiu su 
kien tra giam sat cua co quan quan ly nha nude ve moi trudng. Trudng hop 
nh, th£u thi cong xay dung khong man thu cac quy dinh ve bao ve moi 
trufng thi chu d£u tu, co quan quan ly nha nude vi moi trudng co quyen 
din chi thi cong xay dung va ydu c&u nha th£u thuc hidn dung bidn phap 
bai vd mdi trudng. 

1. Ngudi de xay ra cac hanh vi lam t6n hai ddn mdi trudng trong qua trinh 
thi cong xay dung edng trinh phai chiu trach nhidm trude phap luat va b6i 
thiong thiet hai do ldi cua minh gay ra. 

I. Quart ly chat luong thi cortg xay dung cong trinh 

'Joi dung quan ly chat luong thi cong xay dung edng trinh bao gom: 

Hd thong quan ly chat luong cua Nha th£u thi edng xay dung: Nha th£u 
thicong xay dung cong trinh phai co he thong quan ly chat luong de thuc 
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hien noi dung quan ly chat luqng thi cong xay dung cong trinh dupe quy 
dinh tai Dieu 19, Dieu 20 cua Nghi dinh so' 209/2004/ND-CP (01/12/2004) 
cua Chmh phu ve Quan ly chat luqng cong trinh xay dung. 

- Cong tac giam sat thi cong xay dung cong trinh va nghiem thu cong 
trinh xay dung cua chu dau tu: Chu dau tu phai to chuc giam sat thi cong 
xay dung cong trinh theo noi dung quy dinh tai Di6u 21 cua Nghi dinh 
209/2004/ND-CP. Trudng hop chu dau tu khong co to chirc tu van giam sat 
du dieu kien nang luc thi phai thue to chuc tu van giam sat thi cong xay 
dung co du di6u kien nang luc hoat dong xay dung thuc hien. Chu dau lu to 
chuc nghiem thu cong trinh xay dung. 

- Cong tac giam sat tac gia cua Nha thau thiet ke xay dung cong trinh: 
Nha thau thiet ke xay dung cong trinh thuc hien giam sat tac gia theo quy 
dinh tai Dieiu 22 ciia Nghi dinh 209/2004/ND-CP. 

Noi dung cu the: quan ly chat luqng thi cong xay dung cong trinh nhu sau: 

A. Quan ly chat lKang thi cong xay clang cong trinh cua nha than thi cong 
xay clang 

Dieu 19 Nghi dinh so 209/2004/ND-CP (01/12/2004) cua Chinh phu 
quy dinh: 

1. Noi dung quan ly chat luqng thi cong xay dung cong trinh cua nha thau 
thi cong xay dung gom: 

a) Lap he thong quan ly chat luqng phu hop voi yeu cau, tinh chat, quy 
mo cong trinh xay dung, trong do quy dinh trach nhiem cua tirng ca nhan, bo 
phan thi cong xay dung cong trinh trong viec quan lv chat luqng cong trinh 
xay dung; 

b) Thuc hien cac thi nghiem kiem tra vat lieu, cau kien, vat tu, thi6't bi 
cong trinh, thiet bi cong nghe truoc khi xay dung va lap dat vao cong trinh 
xay dung theo tieu chuain va yeu cau thiet ke; 

c) Lap va kiem tra thuc hien bien phap thi cong, tien do thi cong; 

d) Lap va ghi nhat ky thi cong xay dung cong trinh theo quy dinh; 

d) Kiem tra an toan lao dong, ve sinh moi trudng ben trong va ben ngoai 
cong trudng; 

e) Nghiem thu noi bo va lap ban ve hoan cong cho bo phan cong trinh xay 
dung, hang muc cong trinh xay dung va cong trinh xay dung hoan thanh; 
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g) Eao cao chu dau tir ve lien do, chat lugng, khoi lugng, an toan lao dong 
va vc smh moi truong thi cong xay dung the g trinh xay dung va cong trinh 
xay ding dua vao su dung: 

- Ph;eu yeu cau nghiem thu cua nha thau thi cong xay dung; 

- Hr so thiet ke ban ve thi cong dugc chu dau tu phe duyet va nhung thay 
doi thiet ke da dugc chap thuan; 

- Qiy chuiin, lieu chualn xay dung dugc ap dung; 

- T 21 lieu chi dan ky thuat kem theo hgp dong xay dung; 

- Qc ket qua kiem tra, thi nghiem chat lugng vat lieu, thiet bi dugc thuc 
hien trmg qua trinh xay dung. 

- Brin ban nghiem thu bo phan cong trinh xay dung, giai doan thi cong 
xay ding; 

- Ket qua thi nghiem, hieu chinh, van hanh lien dong co tai he thong thiet 
bi coni nghe; 

- Bm ve hoan cong cong trinh xay dung; 

- Brin ban nghiem thu hoan thanh hang muc cong trinh xay dung, cong 
trinh xiv dung cua noi bo nha thau thi cong xay dung; 

- Vin ban chap thuan cua co quan quan ly nha nuoc co thaim quy6n ve 
phong chong chay, nci; an toan moi truong; an toan van hanh theo quy dinh. 

* Up phicu yeu cSu chit dau tu to chuc nghiem thu. 

2. Nha thau thi cong xay dung cong trinh phai chiu trach nhiem truoc chu 
dau tu va phap luat ve chat lugng cong viec do minh dam nhan; b6i thuong 
thiet hii klii vi pham hgp dong, sir dung vat lieu khong dung chiing loai, thi 
cong Ihong bao dam chat lugng hoac gay hu hong, gay 6 nhiSm moi truong 
va cachanh vi khac gay ra thiet hai. 

B. Quan ly chat liftm# tlii cong xay dung cong trinh cua tong than 

Dieu 20 Nghi dinh so 209/2004/ND-CP (01/12/2004) cua Chinh phu 
quy diih: 

1. ^ong thau thuc hien viec quan ly chat lugng thi cong xay dung cong 
trinh 'heo quy dinh ve quan ly chat lugng thi cong xay dung cong trinh cua 
nha thiu. 

2. "ong thau thuc hien viec giam sat chat lugng thi cong x&y dung cong 
trinh tieo quy dinh ve giam sat chat lugng thi cong xay dung cong trinh cua 
chu diu tudoi voi nha thau phu. 
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3. Tong thau phai chiu trach nhiem trirdc chu dau tir va phap luat \6 chat 
luong cong viec do minh dam nhan va do cac nha thau phu thuc hien; boi 
thubng thiet hai khi vi pham hop d6ng, su dung vat lieu khong dung chung 
loai, thi cong khong bao dam chat luong hoac gay hu hong, gay 6 nhiem moi 
trudng va cac hanh vi vi pham khac gay ra thiet hai. 

4. Nha thau phu phai chiu trach nhiem truoc tong thau ve chat luong phan 
cong viec do minh dam nhan. 

C. Giam sat chat Iticmg thi cong xay dung cong trinh cua chu dau tit 

Noi dung giam sat chat luong thi cong xay dung cong trinh cua chu dau 
tu xem khoan I muc 1.1.4. 

D. Giam sat tac gia cua nha thau thiet ke xay difng cong trinh 

Noi dung giam sat chat luong thi cong xay dung cong trinh cua chu dau 
tu xem khoan II muc 1.1.4. 

I. 1.3. Yeu cau, nguyen tac, nhiem vu va phuong phap giam sat thi 
cong xay dung cong trinh 

/. Yeu cau cua viec giam sat thi cong xay dung cong trinh 

Dieu 88 Luat Xay dung quy dinh: 

Viec giam sat thi c6ng xay dung cdng trinh phai bao dam cac yeu cau 
sau day: 

Thuc hien ngay tir khi khbi cong xay dung cong trinh; 

Thucmg xuy6n, lien tuc trong qua trinh thi cong xay dung; 

Can cir vao thiet ke dupe duyet, quy chuan, tieu chuan xay dung dupe 
ap dung; 

Trung thuc, khach quan, khong vu loi. 

II. Nguyen tac giam sat thi cdng xay dung 

a) Nguyen tac chung khi thuc hien cong viec giam sat thi cong 

* Thanh cong cua du an trong viec dap ung cac muc tieu va tien do thuc 
hien se phu thuoc vao viec khbi dau du an nhanh, hieu qua va phat trien 
chuong trinh lam viec ro rang va thong nhat. Viec dam bao trien khai nhanh 
chong va tinh hieu qua cong viec cua nha thau cao se la dieu song con doi 
vbi du an. 
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' Dai dien tu van giam sat se lam viec vdi nha thiu de xem xet ke hoach 
qu;n ly chat luong cua nha thau, yeu cau thay doi khi ctin va giam sat thuc 
thicac thay doi do; quan ly chat luang va khoi luong va thong qua chu dau 
tu pam sat viec sua chua moi di6u bat hop ly cua ke hoach chat luong cua 
duin da dupe phe duyet. 


:< Tu van giam sat phai: 

Xem xet va dam bao ttnh dung dan cua cac ban ve hoan cong do nha 
thiu lap. 

Giam sat toan bo cong viec cua nha thau d£ dam bao phu hop vdi hop 
d6ig cua Nha thau ky vdi chu dau tu. 

* Tu van giam sat giup chu dau tu quan ly chat luong bao gom: 

Kem xet/phe duyet chuong trlnh cong tac cua nha thau; 

Kem xet/phe duyet cac ke hoach dam bao chat luong cua nha thau; 

Hiuc day tien do cong viec va nhan xet cac d6 xuat cua nha thau d6 han 
ch> viec cham tie tien do; 

3iai quyet cac van d£ ky thuat nay sinh tren cong trudng ke ca viec yeu 
cai sua chua, khac phuc cac ldi thiet ke nho; 

Tu van cho chu dau tu v6 each giai quyet cac van de ky thuat va quan ly 
xa' dung lien quan den cong viec. 


14 Tu van giam sat, sau khi hoan thanh viec giam sat thi cong tung phan 
coig viec va toan bo cong trinh se giup chu dau tu to churc cac bu6i nghiem 
thi ttmg phan va toan bo cong trlnh, nghiem thu xac nhan khoi luong cho 
thnh toan doi vdi cac khoi luong nha thau da thuc hien. 


* Ket thuc xay dung, tu van giam sat co trach nhiem tap hop cho tong 
thu hd so hoan thanh cong trlnh theo quy dinh cua phap luat, lam co so d6 
ba» cao chu dau tu. 


d) Nguyen tac cu the’ giam sat thi cong xay dung gom: 

- Giam sat dung ho so ky thuat dupe duyet; 

- Lay tieu chi nang cao chat luong cong trinh lam doi tupng, lay phap 
lut, quy chuein xay dung, tieu chuan ky thuat xay dung lam chd dua, lay 
vie nang cao hieu qua von dau tu xay dung lam muc dlch; 

- Ton trong phap luat, cong bang, thanh that va khoa hoc trong giam sat; 

- Ky su giam sat khong dupe co quan he kinh doanh vdi cac don vi nhan 
thu thi cong, che tao thiet bi, cung ung vat tu, thiet ke ky thuat...; 
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- Xu ly nghiem khlc nhung ky su giam sat khong lam tron trach nhiem 
gay nen su co ky thuat va thiet hai v6 kinh te; 

- Ky su giam sat phai liem khiet, co tri tue va tai nang. 

c) Nguyen tic lam viec cua ky su giam sat thi cong xay dung gom: 

- Hoc tap quan triet Luat Xay dung, cac Nghi dinh hubng dan Lua.t Xay 
dung, cac van ban huong din Nghi dinh, Chi thi, Thong tu...co lien quan 
den giam sat thi cong xay dung; 

- Kien tri, nguyen tic, chi cong, tu giac chong lai nhung dieu kdiong 
chinh dang; 

- Nghiem tuc giam sat cong trinh theo tieu chuan, quy pham, can thain; 

- N6 luc nghien cuu nghiep vu giam sat, kien tri thai do cong tac khoa 
hoc, lay so lieu khoa hoc lam co so de danh gia chat luong cong trinh; 

- Ton trong su that khach quan, phan anh chan that tinh hinh giam seat xay 
dung, kip thai giai quyet van de; 

- Ling nghe y kien cua nha thau thi cong xay dung, thuc hien chi tlni cua 
ca quan quan ly xay dung, kip thrii tong ket bai hoc kinh nghiem, tlnuang 
xuyen nang cao trinh do giam sat. 

111. Nhiem vu cua giam sat dam bao chat lucrng thi cong xay dung 

Tu van giam sat xay dung duqc chu dlu tu giao cho, thong qua hap dong 
kinh te, thay mat chu dau tu chiu trach nhidm ve chat luqng cong trinh. 
Nhiem vu cua giam sat thi cong cua chu dau tu gom: 

a) Tu van giam sat thi cong phai chap hanh cac quy dinh cua thiiet ke 
cong trinh da duqc cap co tha’m quyen phe duyet, cac tieu chuain ky thuat, 
cac cam ket v6 chat luqng theo hop d6ng giao nhan thau. Neu cac ca qiuan tu 
van va thiet ke lam tot kMu ho so mcri thau thi cac dieu kien ky thuat trong 
bo ho so mbi thau la ca sa de giam sat ky thuat. 

b) Trong giai doan chuln bi thi cong: 

Tu van giam sat phai kiem tra vat tu, vat lieu dem v6 cong truang,, Moi 
vat tu, v|t lieu khong dung tinh nang su dung, phai dua khoi pham vi cong 
trucmg, khong duqc phep luu giu tren cong truang. Nhung thiet bi khomg phu 
hap vbi cong nghe va chua qua kiem dinh khong duqc dua yao su dunig hay 
lip dat. Khi tha'y can thiet, co the yeu clu lay mlu kiem tra lai chat luqmg vat 
lieu, cau kien va che phlm xay dung. 
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c) Trong giai doan thi cong xay l&p: 

Fur van giam sat phai theo doi, giam sat thuong xuyen cong tac thi cong 
xa' lap va lap dat thiet bi. Kiem tra he thong dam bao chat lugng, ke hoach 
ch;t luong cua nha thau nham dam bao viec thi cong xay lap theo dung ho 
so hiet ke dugc duyet. 

Thudng xuyen kiem tra bien phap thi cong, tien do thi cong, bien phap an 
toai lao dong ma nha thau d6 xuat. Kieim tra xac nhan khoi luong hoan 
th;nh, chat luong cong tac dat dugc va tien do thuc hien cong tac. Lap bao 
cat tinh hinh chat lugng va tien do phuc vu giao ban thuong ky cua chu dau 
tu Phoi hgp cac ben thi cong va cac ben lien quan giai quyet nhung phat 
siin trong qua trinh thi cong. Thuc hien nghiem thu cac cong tac xay hip. 
La) bien ban nghiem thu theo bang bieu quy dinh. 

Nhung bo phan hoac hang muc cong trinh khi thi cong co nhung dau hieu 
ch t luong khong phu hgp vdi yeu c^u ky thuat trong ti£u chi chat lugng cua 
h6so moi thau hoac tieu chi mdi phat sinh ngoai du kien, truoc khi nghiem 
thi phai lap van ban danh gia tong the ve su co de xuat cua don vi thiet ke va 
cu. co quan chuyen mon dugc phep. 

d) Trong giai doan ket thuc dua cong trinh vao san xuat va sir dung: 


Pu van giam sat phai kiem tra, tap hgp ho so phap ly va tai lieu ve quan ly 
ch t lucrng. Lap danh muc hi) so, tai lieu hoan thanh cong trinh xay dung. 
Kli kiem tra thay cong trinh hoan thanh dam bao chat lugng, phu hgp voi 


yei cau cua thiet ke va tieu chuan v6 nghiem thu cong trinh, chu dau tu to 


chrc tong nghiem thu lap thanh bien ban. Bien ban tong nghiem thu la co so 
php ly de ban giao dua cong trinh vao khai thac sir dung va la co so de 


qu 7 et toan cong trinh. 


fV. Phuong phap giam sat thi cong xay dung 

Tu van giam sat la nguoi dugc chii dau tu uy nhiem cho nhiem vu dam 
ba> chat lugng cong trinh va thay mat chii dau tu chap nhan hay khong chap 
nhn san phaim xay Itip thuc hien tren cong trubng, viec kie’m tra chat luong 
la not bien phap giup cho sir khAng dinh chap nhan hay tir choi. 

Phuong phap giam sat thi cong xay dung tai hien trucmg la mot nghiep vu 
npe nghiep cua ky sir tu van, la yeu to giam sat quan trgng de nang cao chat 
lU'ng cong trinh xay dung. 
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Co nhieu phiromg pluip giam sat khac nhau, dub'i day tiinh bay ba plurong 
phap giam sat thudng ap dung va co hieu qua: 

a) Phirong phap giam sat va kiem tra bang true quan: 

Dan vi thi cong (hoac ngiro'i cung cap hang hoa) la ngu'di pi at chiu trach 
nhiem ve chat lugng san pham truac hei. 

Thong qua vice quan sat bang mat 

Tir van giam sat phai cluing kien qua tiinh thi cong, qua tiinh kiem tra 
ciia ngudi thi cong va nhan dinh qua hieu bie’t cua minh thong qua quan sat 
bang mat de xcm xet hinh dang, mau site be ngoai kei cau de >:ac dinh chat 
lugng cua san phairn, kei cau cong tiinh. 


Cach lien hanh nlur sau: quan sat true tiep cac kina canh \'a cac goc do 
khac nhau cua kei cau v6 hinh dang, mau site va nui'c do hoar, thien ve ky 
thuat, my thuat ciia kei cau cong tiinh. tren co so' do dua \ : ao t en chuan va 
ho so thiei ke de danh gia chat luong cong tiinh. 


b) Phirong phap giam sat va kiem tra bang thiei hi, dung cu lai cho: 

Trong qua tiinh thi cong, can bo kv thuat, ky su' cua nha tluiu phai thuong 
xuven kieim tra chai luong sail pham cua don vi minh lam ra siu mbi cong 
doan hay giua cong doan khi thay can thiei. Nhung lan kiem tn nay can co 
sir cluing kien cua tu \an giam sat. Moi viec kie’m tra va thi cong khong co 
sir bao trird'c va yau can tur van giant sat cluing kien, can bo tu' uin co quyen 
tir choi viec ihanh loan khoi lugng da hoan thanh nay. 

Thiei hi, dung cu dimg de kiem tra thudng lit: 

* Kiem tra kich tlurdc cong tiinh dung cac loai thuo'c nhc thuoc lam, 
tlurdc cuon 5m vit thuo'c cuon diti hon; 

* Kieim tra do cao, do thing diing thudng sir dung may thuy btnh, kinh vi; 

* Ngoai ra, tren cong truo'ng con non co cac dung cu do thong thudng 
nhu: sung bat naiy, qua doi chuan. dpi laze, ong nghiem, tv trong kei can lieu 
ly. Id say, vien bi thep... 

Nhung dung cu do nay phai dugc kie’m chuiin theo diing dinh ky. 

Trong viec kiem tra, noi bo nha tluiu kie’m tra la clunh va tu ' an giam sat 
chi chu'ng kien nhung phep kiem tra ciia nha tluiu. Khi nao nghi ngd kei qua 
kiein tra thi tu van giam sat co quyen you cau nha tluiu thue dor vi kiem tra 
khac. Khi that can thiei, tu van giam sat co quyen chi dinh dor vi kiein tra 
va nha tluiu phai dap trng yeu cau nay. 
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Thong qua thiet hi de kiem tra do dac time te tai hien trirbng, xac djnh cac 
so lieu kiem tra so voi lieu chuan kv tliuat va veu cau thiet ke de danli aid 

• P - ^ V 

chit lirong ket cau cong trinh. 

Cach lien hanh nhir sau: 

- Dung thirbc do de xav dung kich thirbc hinh hoc cua ket can cong trinh 
sovoi ho so' ihiel ke; 

- Dung biia go de xac djnh am lhanh. thong qua am thanh de xac dinh do 
da chac ben irong cua kel cau; 

- Khoan lay man tren ket can (khi c6 nghi ngb ve chat lirong) de xac dinh 
cuing do be tong thirc te so voi lieu chuan va thiet ke yeu cau; 

- Dung sung bat ndy de xac dinh cuong do be tong tren ket cau cong trinh 
kh co nghi ngb ve chat lirong; 

- Soi la hinh thirc kiem tra bang sieu am hoac den chicu dbi voi cac ket 
cai hi die khuat. khb quail sat khi co nghi ngb ve chat lirong. 

:) Fhuong phap kiem tra bang ihi nghiem 

Phirong pliap kiem tra bang till nghiem la phuong phap kiem tra nhb cac 
phrong lien till nghiem mbi xac dinh duoc chat luong cong trinh. 

Viec time cac plibng thf nghiem de tien hanh kiem tra mot so chi lieu 
daih gia chat luong tien cong imbng du'o'c thirc hien theo quy dinh cua lieu 
cluan ky ihuai va khi tai cong inrbng co sir khong nliat trf ve sir danli gia chi 
tici chat lirong ma ban than nha than lien hanh. 

Vice lira chon don vi thi nghiem. nha tliau chi can dam bao rang don vj 
til nghiem ay cb tir each phap nhan dc ; tien hanh thcr cac chi lieu cu the dupe 
qu dinh. Can luu y nr each pluip nhan cua don vi thf nghiem va tfnli hop 
php cua cong cu thi nghiem. 

Cach lien hanh nhir sau: 

- Nhung plibng thf nghiem dung de kiem tra plnii dupe Bp Xav dung 
cling nhan dupe phep hoal dong theo he cac plibng trong so cac phong 
L/S. Con khi nghi ngb hay can dam bao do tin cay can thiet thi tu vail dam 
ba> chat luong cb quyen chi dinh don vi thf nghiem: 

Nha than la ben dal ra cac yeu can thi nghiem va nhung yeu cau nay 
phi dupe chii nliiem dir an dua vao tham muu ciia tu \an dam bao chat 
lung kiem tra va de nghi thong qua bang van ban; 
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- Don vi thi nghiem phai dam bao tfnh bi mat cuq cac so lieu thf nghiem va 
chi co nhiem vu cung cap so lieu cua cac chi tieu dirge yeu cau kiem dinh. 
Viec nhirng chi tieu thi nghiem cung cap co dat yeu cau hay co phii hop voi 
chat lugng san phaim yeu cau phai do tu van dam bao chat lirong phat bi£u va 
ghi thanh van ban trong to nghiem thu khoi lugng va chat lugng hoan thanh; 

- De tranh su cung cap so lieu sai lech do dung cu thi nghiem chua dirge 
ki£m chuan, yeu cau moi cong cu sir dung de thi nghiem phai co van ban xac 
nhan da ki6m chua[n va con thoi han kiem dinh. 

Ngoai ra, co th6 giam sat thi cong xay dung theo phuong phap va bien 
phap thuc thi sau: 

* Giam sat tir ben ngoai: ky sir giam sat phai bam sat hien trufrng, giam 
sat moi hoat dong cua nha thau. Khi co sai pham, yeu cSu sira chua ngay; 

* Tr^c dac: dung trdc dac de kiem tra, dinh vi, phong tuyen cong trinh; 
khong che tuyen true va cao do; do kich thuoc hinh hoc va cao do; 

* Thi nghiem: danh gia chat lugng ket cau qua ket qua thi nghiem; 

* Chap hanh nghiem tuc trinh tu giam sat: chua dugc su dong y cua giam 
sat chua dugc thi cong, chua co xac nhan thanh toan cua giam sat, nha thau 
thi cong chua dugc thanh toan; 

* Yeu cau chi thi bang van ban: bat ki viec nao cung ra chi thi bang 
van ban; 

* Hoi nghi hien truong: la viec thao luan giua ky su giam sat va nha thau 
thi cong xay dung, khi can thiet moi them cac thanh vien co lien quan. 
Quyet dinh cua hoi nghi phai ghi thanh van ban; 

* Hoi nghi chuyen gia: doi voi nhung cong viec doi hoi ky thuat phurc tap, 
ky su giam sat co the trieu tap hoi nghi chuy6n gia. Dua vao y kien chuyen 
gia va di6u kien hgp dong, ky su giam sat ket luan; 

* Sir dung may tfnh trp giup quan ly: su dung cac chuong trinh phan mem 
co lien quan h6 trg moi mat nhu kiem tra chat lugng san ph£m, thanh toan...; 

* Dinh chi thanh toan: bat ki hanh vi nao cua don vi thi cong khbng 
dugc ky su giam sat dong y deu co quyen cu tuyet thanh toan cho nha 
thau thi cong; 

* Gap go nha thau thi cong xay dung: khi nha thau thi cong xay dung 
khong chap hanh yeu cau cua ky su giam sat, cong viec tien hanh khong 
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theo didu kien hap dong thi ky sir phu trach bo phan giam sat mdi chi huy 
trrong cong trucmg thong bao tfnh nghiem trong cita van dd ton tai va hau 
qia co the xay ra, dong thbi de xuat va ban bien phap khdc phuc. Neu van 
kiong chap hanh, ky su giam sat kien nghi len cap tren. 

d) Ket luan va lap ho so chat lirpng 

* Nhiem vu cua tu van giam sat la phai ket luan timg cong viec, tung ket 
c;u, timg bo phan hoan thanh dupe thuc hien la co chat lupng phu hop voi 
y;u c^u hay chua phu hop voi yeu cau. 

Dmh kem van ban ket luan cuoi cung ve chat lupng san phaim cho tung 
k t cau, tung tang nha, tung hang muc la cac van ban xac nhan timg chi tiet, 
ting vat lieu cau thanh san phaim va ho so kiem tra chat lupng cac qua trinh 
tli cong. Moi ban xac nhan phai co dja chi ket cau sir dung, khong dupe ghi 
ciung chung. Tat ca nhung ho so nay dong thanh tap theo trinh tu thi cong 
d; dl dang khi tra cuu, kiem tra. 

* Cung voi van ban nghiem thu, van ban chap nhan chat lupng ket cau la 
mat ky cong trinh. Nhat ky cong trinh ghi chep nhung du kien co ban xay ra 
tong timg ngay nhu thoi tiet, didn bien cong tac tai timg vj tri, nhan xet v^ 
t:ih hinh chat lupng cong trinh nhu: y kien cua nhimg ngubi lien quan den 
c»ng tac thi cong khi ho chirng kien viec thi cong, y kien dd nghi, de xuat 
cia qua trinh thi cong va y kien giai quyat cua tu vii'n giam sat cung nhu y 
ken cua can bo ky thuat cua nha thau... 

* Ban ve hoan cong cho tirng ket can a bp phan ^ ig trinh d 'p< 1 ap then 
cang quy dinh. 

Tat ca nhung ho so tren dung lam ca so cho viec thanh toan khoi lupng 
ban thanh va la co so de lap bien ban tong nghipm thu, ban giao cong trinh 
era vao sir dung. 

1.1.4. Noi dung giam sat thi cong xay dung cong trinh 

Dieu 87 Luat Xay dung quy dinh: viec giam sat thi cong xay dung c6ng 
rinh phai dupe there hien de theo doi, kiem tra ve chat lupng, khoi lupng, 
len do, an toan lao dong va ve sinh moi trucmg trong thi cong xay dung 
ong trinh. 

Sau day trinh bay cu the noi dung giam sat timg loai hinh cong viec: 
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I. Noi dung gidm sat chat luong thi cong xay dung cong trinh cua chu 
ddu til 

Dieu 21 Nghi dinh 209/2004/ND-CP cua Chfnh phu quv dinh: 

1. Noi dung giam sat chat luong thi cong xav dung cong trinh cua chu 
dau tu: 

a) Kiem tra cac dieu kien khoi cong cong trinh xay dung: 

Cong trinh xay dung chi dupe khoi cong khi dap ung cac dieu kien sau day: 

- Co mat bang xav dung de ban giao toan bo hoac tufng phan theo tien do 
xay dung do chu dau tu xav dung cong trinh va nha thitu thi cong xay dung 
thoa thuan: 

- Co giay phep xav dung doi voi nhung cong trinh theo quy dinh phai co 
giay phep xay dung, tru truong hop quy dinh tai diem c khoan 1 Dieu 68 cua 
Luat nav; 

- Co thiel ke ban ve thi cong cua hang muc, cong trinh da dupe phe duyet; 

- Co hop dong xay dung; 

- Co du nguon von de bao dam tien do xay dung cong trinh theo tien dp 

da dupe phe duyet trong du an dau tu xay dung cong trinh; 

- Co bien phap de bao dam an toan, ve sinh moi truong trong qua trinh thi 

cong xay dung; 

- Doi voi khu do thi moi. tuy theo tfnh chat, quy mo phai xay dung xong 
loan bo hoac lung phan cac cong trinh ha tang ky thuat thi moi dupe khoi 
cong xav dune cone trinh. 

b) Kiem tra su phu hop nang lire cua nha theiu thi cong xay dung cong 
trinh voi ho so du thau va hop dong xay dung, bao gom: 

- Kiem tra \P nhan lire, thiet hi thi cong cua nha thau thi cong xay dung 
cong trinh dua vao cong truong; 

- Kiem tra he thong quan ly chat luorig cua nha thau thi cong xay dung 
cong trinh; 

- Kiem tra giay phep sir dung cac may moc, thiet bi, vat tu co yeu c^u an 
loan phuc vu thi cong xay dung cong trinh; 

- Kiem tra phong thi nghiem va cac co so san xuat vat lieu, cau kien, sail 
pham xay dung phuc vu thi cong xay dung cua nha thau thi cong xay dung 
cone trinh. 
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:) Kiem tra va giam sat chat lupng \at tu. vat lieu va thiet hi lap dal vao 
cog trinh do nha than thi cong xay dung cong trinh cung cap thco yeu ciiu 
cii thiet ke. 

Day la dieu kien dupe ghi trong hop dong kinh tc giu'a chu dau tu va nha 
thu, tu dieu nay moi vat tu, vat lieu va thiet bi lap dat vao cong trinh phai 
a cac chi lieu chat lupng dap ling vdi yeu cau ciia cong tac. Triroc khi dua 
vi tu. vat lieu va thiet bi lap dat vao cong trinh vao cong trinh phai dua 
mu (hoac catalogues) va cac chi lieu de chu nhiem du an duvet. Miiu cung 
nu cac chi tieu phai luu giu lai noi lam vice cua chu dau tu a cong truong. 
Ci lieu ky thuat (tinh ruing) can dupe in thanh van ban nhu la cluing chi 
xat xuong cua nha cung ling, va thubng yeu cau la ban chfnh tlurc cua nha 
eng ling. Khi dung ban sao thi dai dien nha cung ting phai kv xac nhan \’a 
c dau dong xac nhan mail do, dong thoi co su chap thuan cua chu dau tu 
bng van ban. 

Moi su thay doi trong qua trinh thi cong can dupe chu dau tu duvet lai 
tin co so xem xel ciia tu \aii giam sat nghiC'n ciiu de xuat dong y. 

Nha cung ling va nha tha li phai chin trach nhiem truoc phap luat ve su 
tong thich cua luing hoa ma minh cung cap vo'i cac chi tieu yeu cau, va 
pai chin trach nhiem trude phap luat \e chat lupng \’ii sir ph li hop cua 
sn pham nay. 

Kiem tra va giam sat dial lupng vat tu. vat lieu va thiet bi lap dat vao 
i iig trinh bao gonr 

- Kiem ira gia\ cluing nhan chat lupng cua nha san xuat. ket qua thi 
nhiem ciia cac plibng thi nghiem hop chuan va ket qua kiem dinh ch.at 
long thiet bi cua cac to chlie dupe co quail nha nude co lliam quven c«-nj> 
nan doi vdi vat lieu, ciiu kien. sail pham xay di:i._. tl ei hi lap diu ' 

mil trude khi dua \ao xay 'hmg a ;ig trinh: 

• Klu "ghi ned' ( iic kci qua kiem tra chat lupng vat lieu, thiet bj lap dat 
\o cong trinh do nha iliau tin cong xay dung cung cap thi chu dau tu 
tu'c hien kiem tra true tiep \at tu. vat lieu va thiet bi lap dat vao cong trinh 
;tv dune. 

d) KiCnn tra va giam sat trong qua trmh tin cong xay dung cong trinh, 
no goin: 

- Kiem tra hien phap tin cong ciia nha than tin cong xay dung cong trinh; 


23 



- Kiem tra va giam sat thudng xuyen c6 he thong qua trinh nha thau thi 
cong xay dung cong trinh trien khai cac cong viec tai hien trudng. Ket qua 
kiem tra deu phai ghi nhat ky giam sat cua chu dau tu hoac bien ban kiem 
tra theo quy dinh; 

- Xac nhan ban ve hoan cong; 

- To chuc nghiem thu cong trinh xay dung theo quy dinh tai Dieu 23 cua 
Nghi dinh nay; 

- Tap hop, ki6m tra tai lieu phuc vu nghiem thu cong viec xay dung, bo 
phan cong trinh, giai doan thi cong xay dung, nghiem thu thiet bi, nghiem 
thu hoan thanh tung hang muc cong trinh xay dung va hoan thanh cong trinh 
xay dung; 

- Phat hien sai sot, bat hop ly ve thiet ke de di6u chinh hoac yeu cau nha 
thau thiet ke di6u chinh; 

- T6 chuc ki6m dinh lai chat lupng bo phan cong trinh, hang muc cong 
trinh va cong trinh xay dung khi co nghi ngo ve chat luong; 

- Chu tri, phoi hop vdi cac ben lien quan giai quyet nhung vudng mic, 
phat sinh trong thi cong xay dung cong trinh. 

2. Noi dung giam sat chat lupng thi cong xay dung cong trinh cua chu 
dau tu doi voi hinh thuc tong thau: 

a) Truong hop thuc hien hinh thuc tong thau thi cong xay dung va tong 
thau thiet ke. cung ung vat tu thiet bi, thi cong xay dung cong trinh (EPC): 

- Thuc hien cac cong viec quy dinh tai diem a, dic'm b va diem c khoan 1 
tren day doi voi tong thau va vdi cac nha th£u phu; 

- Thuc hien kiem tra va giam sat theo diem d khoan 1 tren day doi vdi 
tong thau xay dung; 

- Tham gia cimg tong thau kiem tra va giam sat thi cong xay dung cua 
cac nha th&u phu. 

b) Trudng hop thuc hien hinh thuc tong th£u chia khoa trao lay: 

- Chu dau tu phe duydt tien do thi cong xay dung cong trinh va thdi diem 
nghiem thu hoan thanh cong trinh xay dung; 

- Trudc khi nghiem thu hoan thanh cong trinh, chu dau tu tiep nhan lai 
lieu va kiem dinh chat lupng cong trinh xay dung neu thay can thiet lam can 
cur de nghiem thu. 
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3. Chu dau tu phai thong bao quyet dinh ve nhiem vu, quyen han cua nguoi 
giam sat thi cong xay dung cong trinh cho nha thau thi cong xay dung cong 
trinh va nha thau thiet ke xay dung cong trinh biet de phoi hop thuc hien. 

4. Chu dau tu chiu trach nhiem boi thuong do vi pham hop dong cho nha 
thau thi cong xay dung cong trinh; chiu trach nhiem truoc phap luat khi 
nghiem thu khong bao dam chat luqng lam sai lech ket qua nghiem thu, 
nghiem thu khoi luong khong dung, sai thiet ke va cac hanh vi vi pham khac. 
Khi phat hien cac sai pham ve chat luong cong trinh xay dung cua nha thciu 
thi cong xay dung cong trinh thi phai buoc nha th£u dimg thi cong va yeu 
cau khdc phuc hau qua. 

5. Nha thau giam sat thi cong xay dung cong trinh cua chu dau tu phai 
boi thuong thiet hai do vi pham hop dong; chiu trach nhiem trudfc phap luat 
va chu dau tu khi nghiem thu khong bao dam chat luong theo tieu chualn 
va chi dan ky thuat dupe ap dung, sai thiet ke va cac hanh vi khac gay ra 
thiet hai. 

II. Giam sat tac gia cua nha thau thiet ke xay dung cong trinh 

Dieu 22 Nghi dinh 209/2004/ND-CP cua Chinh phu quy dinh: 

1. Nha thau thiet ke xay dung cong trinh cu nguoi du nang lure d6 thuc 
hien giam sat tac gia theo quy dinh trong qua trinh thi cong xay dung. 

2. Khi phat hien thi cong sai voi thiet ke, nguoi giam sat tac gia phai ghi 
nhat ky giam sat cua chu dau tu yeu cau thuc hien dung thiet ke. Trong 
trirong hop khong khac phuc, nha thau thiet ke xay dung cong trinh phai co 
van ban thong bao cho chu dau tu. Viec thay doi thiet ke da dupe phe duyet 
chi dupe phep thay doi trong cac truong hop sau day: 

a) Khi du an dau tu xay dung cong trinh dupe dieu chinh co yeu cau phai 
thay doi thiet ke; 

b) Trong qua trinh thi cong xay dung cong trinh phat hien tha'y nhung yeu 
to bat hop ly neu khong thay doi thiet ke se anh huong den cha't luong cong 
trinh, tien do thi cong xay dung, bien phap thi cong va hieu qua dau tu cua 
du an. 

c) Truong hop thay doi thiet ke ban ve thi cong ma khong lam thay doi 
th.et ke ky thuat hoac thiet ke co so dupe duyet thi chu dau tu hoac nha 
thau giam sat thi cong xay dung cua chu dau tu dupe sua doi thiet ke. 
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Nhung ngubi sua dcii thiet ke phai ky ten, chiu trach nhiem ve vice sua 
dpi cua m'mh. 

3. Nha thau thiet ke xav dims cong trinh co trach nhiem tham gia nahiem 
thu cong trinh xav dung khi co veu cau cua chu dau tu. Qua giam sat. neu 
phat hien hang muc cong trinh. cong trinh xay dung khong du dieu kien 
nghiem thu till nha thau thiet ke xav dung cong trinh phai co van ban giri 
chu dau tu neu ro ly do tu choi nghiem thu. 

///. Giam sat khoi luong thi cong xay dung cong trinh 

1. Giam sat thi cong xav dung cong trinh theo khoi luong cua thiet ke 
dupe duvet. 

2. Ky su giam sat tmh loan va xac nhan khoi luong thi cong xay dung ma 
nha thau thi cong xay dung da hoan thanh theo thoi gian hoac giai doan thi 
cong \a doi chieu voi khoi luong thiet ke dupe duyet de lam co so nghiem 
thu. thanh toan theo hop dong. 

3. Kv su giam sat xem xet. xir ly. tmh toan khoi luong phat sinh ngoai 
thiet ke, du toan xay dung cong trinh dupe duyet de chu dau tu bao cao 
ngubi quvel dinh dau tu de xem xet. quvet dinh. 

Khoi luong phat sinh dupe chu dau tu. ngubi quvet dinh dau tu chap 
thuan, phe duvet la co so de thanh loan, quvet loan cong trinh. 

4. Ky su giam sat chiu trach nhiem khi khai khong. khai tang khoi lirong 
hoac thong dong giua cac ben tham gia dan den lam sai khoi luong thanh 
toan nham muc dich vu lpi. 

IV. Giam sat tien do thi cong xay dung cong trinh 

1. Kiem tra viec nha thau thi cong xay dung cong trinh lap tie’n do thi 
cong xay dung trubc khi trien khai thi cong xay dung. Tien do thi cong xay 
dung cong trinh phai phu hop voi tong tien do cua du an da dupe phe duyet. 
Ky su giam sat phe duyet ke hoach tien do. sau khi phe duyet. phai eoi do la 
chi tieu phap lenh va la mot bo phan cua hop dong. 

Noi dung kiem tra gom: 

- Danh muc cac cong viec dira vao tien do; 

- Khoi luong lung loai cong viec; 

- Cac giai phap cong nghc va so sanh cac chi tieu kinh te - kv thuat; 
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- Khoi lupng lao dong theo cac loai cong viec, loai nghe; 

- Do dai thoi gian Ihi cong hop Iv lung loai cong vice va toan bp cong trlnh; 

- Danh sia do tin cav cua ticn do. 

2. Kiem tra vice lap ticn dp thi cong xay dung cong trlnh cho tCrng giai 
dom, thang, quv. nam doi voi cong trlnh xay dung co quy mo Ion va thoi 
gun thi cong keo dai. 

Noi duns kiem tra som: 

- Cac he so bien dong khong deu ve nhan luc theo thoi gian va so lupng; 

- Chi tieu phoi hop ve day chuyen; 

- He so nhip nhang trong thi cong; 

■ Chi tieu chuven mon hoa irons thi cong; 

- Tri so phan phoi von cho cac giai doan thi cong; 

Hieu qua kinh te cua vice quan ly va giam sat de rut ngan thoi gian xay 
duig va dua cong trlnh \ao sir dung truoc tho'i han. 

C Kiem tra vice nha thau thi cong xay dung cong trlnh lap lien dp thi 
coig xay dung chi tict. bo tri xen ke ket hop cac cong viec can thuc hien voi 
toig ticn dp ciia dir an. 

\. Theo doi. giant sat ticn do thi cong xay dung cong trlnh. Neu tien dp 
thicong ciia nha than khong kip tien do thi cong duoc duvet thi phai veu cau 
nh. thau thi cong lap bien phap de dubi kip ticn dp dupe duvet. 

T De ,\ual \’o'i chit dau tir. nha thau thi cong xay dung va cac ben co lien 
qu.n dieu chinh lien do trong truong hop tien dp thi cong xay dung o mot so 
gia doan bi keo dai. 

Truong hop xet thay tong tien dp cua du' an bi keo dai thi chit dau tu phai 
ba» cao ngudi quyet dinh dau tu de quyet dinh viec dieu chinh tPng tien dp 
cu dir an. 

V De xuat chu dau tu xet thuong theo hop dong cho nha thau thi cong khi 
da nhanh lien dp xav dung dem lai hieu qua cao han cho du an nhung vin 
da i bao chat lupng cong trlnh. 

Te xuat chu dau tu' phat va yeu cau nha thau thi cong xay dung cong trlnh 
bo thuong thiet hai khi keo dai tien dp thi cong gay thiet hai. 

j/ii chu: Khi can danh gia dp tin cay va cac chi tieu lap tien dp: xem phu 
liuPLl.l 
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V. Giant sat an toan lao dong tren cong tru&ng xay dung 

1. Kiem tra cac bien phap an toan cho ngudi va cong trinh tren cong 
trudng xay dung cua nha thau thi cong xay dimg. Trirdng hop cac biem phap 
an toan lien quan den nhieu ben thi phai duoc cac ben thoa thuan. 

2. Yeu cau nha thau thi cong xay dung the hien cong khai cac bien phap 
an toan, noi quy ve an toan tren cong trirdng xay dung de: moi ngudi biet va 
chap hanh. O nhung vi trf nguy hiem tren cong trudng, phai bo trf ngudi 
hudng dan, canh bao de phong tai nan. 

3. Cung vdi an toan vien kiem tra giam sat an toan lao dong tren cong tr ucmg. 

4. Nhac nhd nha thau thi cong xay dimg va cac ben co lien quan phai 
thudng xuyen kiem tra giam sat cong tac an toan lao dong tren cong trurdng. 

5. D6 xuat de chu dau tu dinh chi thi cong xay dung khi phat hien nh;a thau 
thi cong vi pham ve an toan lao dong. Ngudi de xay ra vi pham v6 an to;an lao 
dong thuoc pham vi quan ly cua minh phai chiu trach nhiem trudc phap hunt. 

6. Giam sat nha thau thi cong xay dimg trong viec dao tao, hudng dan, 
pho bien cac quy dinh ve an toan lao dong. 

Noi dung chfnh khi hoc tap an toan lao dong gom: 

a) To chuc hoc tap an toan lao dong theo cac tieu chuan, quy pham v6 an 
toan lao dong hien hanh; 

b) Pho bien chuong IX Bo Luat lao dong theo lenh Chu tich nude ^so 35- 
L/CTN ngay 05/7/1994; 

c) To chuc hoc tap ky thuat an toan lao dong cho cac cong tac chfnh;: 

- Ky thuat an toan lao dong trong thiet ke va thi cong xay dung; 

- Ky thuat an toan dien trong xay dimg; 

- Ky thuat an toan lao dong khi su dung cac thiet bi thi cong trong 
xay dung; 

- Ky thuat an toan khi su dung thiet bi co yeu cau nghiem ngat ve am toan 
lao dong; 

- Ky thuat an toan khi thi cong cong trinh ngam; 

- Ky thuat an toan trong thi cong cac cong trinh cao tang: nguyeni nhan 
chfnh gay tai nan nga cao; Bien phap phong ngua chung va cac phuomg tien 
ky thuat bao ve khi lam viec tren cao; Bien phap cu the phong ngua n^ga cao 
trong thi cong mot so dang cong tac chfnh. 
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- K) thuat an toan thi cong cau, dubng; 

- K\ thuat an toan lao dong trong van hanh cac thiet bi san xuat vat lieu 
xay dutg. 

7. K em tra viec cap giay chung nhan dao tao an toan lao dong cho ngubi 
lao dorg. Doi vbi mot so cong viec yeu cau nghiem ngat phai cuong quyet 
khong ;ho nha thau xay dung sir dung ngubi lao dong chua dupe dao tao va 
chua dL'pc hubng dan ve an toan lao dong thuc hien nhung cong viec do. 

8. Ki6m tra viec nha thau thi cong xay dung cap cac trang bi bao ho lao 
dong, in toan lao dong cho nguoi lao dong theo quy dinh khi sir dung lao 
dong tr5n cong trubng. 

6. Ky su giam sat cung nha thau thi cong xay dung va cac ben co lien 
quan tc chirc xir ly va bao cao co quan quan ly nha nude ve an toan lao dong 
theo qiy dinh ciia phap luat khi co su co vi an toan lao dong. Dong thofi ban 
bien phap khac phuc va boi thudfng nhung thiet hai do nha thau khong bao 
dam ar toan lao dong gay ra. 

VI. Giant sat moi tru&ng xay dung 

1. Kie’m tra viec nha th£u thi cong xay dung phai thuc hien cac bien phap 
dam bco v6 moi truong cho nguoi lao dong tren cong tru6ng va bao ve moi 
truoirgxung quanh, bao g6m: 

- CcC bien phap chong bui, chong on, rung dong va nhidm doc; 

- CcC bien phap chieu sang trong thi cong va san xuat vat lieu xay dung; 

- CcC bien phap lam ve sinh phuong tien thi cong khi vao, ra cong trubng 
va tren dubng khi tham gia giao thong; 

- Bi?n phap xir ly phe thai va thu don hien trubng. 

- DSi vbi nhung cong trlnh xay dung trong khu vuc do thi con phai yeu 
cSu nhi thau thi cong xay dung thuc hien cac bien phap bao che, thu don phe 
thai dua den noi quy dinh. 

2. Kiem tra nha thau thi cong trong viec che chan tren cong trubng, nha 
thau cang ung vat tu che chan trong qua trinh van chuyen vat lieu xay dung, 
ph£ thii phai dam bao an toan, ve sinh moi trubng. 

3. De xuat de chii dau tu dinh chi thi cong xay dung va yeu cau nha thau 
thi cong thuc hien dung bien phap bao ve moi trubng khi nha thau thi cbng 
xAy dmg khong tuan thu cac quy dinh xi bao ve moi trubng. 
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4. Kv sir giam sal phai cung vbi nha thau thi cong va cac ben lien quan 
xac dinh ngubi de xav ra cac hanh vi lam tbn hai den moi truong trong qua 
irinh thi cong xay dung cong trinh. Xac dinh trach nhiem vat chat trubc phap 
lual va boi thubng thiet hai do loi cua mlnh gay ra. 

VII. Giant sat va quan ly phong chong chay no khi thi cong xay dung 

Giam sal va quan ly phong chong chav no cua nha thau thi cong xay 
dirng gom: 

1. Tb chuc hoc tap va hubng d4n each sir dung cac thiet bi chong ch.iy nc> 
lien cong truerng xay dung gom: 

- Ky thuat van hanh cac thiet bi phong chong chay. no; 

- Gioi thieu mol so bien bao va tin hieu ve chay no; 

- Giai phap thoat nan cho ngubi trong dieu kien chay. 

2. Kiem tra cac bien phap an toan ve dien va phong chong chay cho eac 
thiet bi dien. 

3. KiGn tra cac bien phap phong chong chay tren cong truong; 

- KiGn tra nguv co chay tren cong truong xay dirng 

- Kiem tra bien phap phong chay tren cong truong xay dirng 

- Kiem tra bao quan vat lieu chay tren cong truong xay dirng 

4. Kiem tra chat che cac loai chat no, chat d6 chay vao cong truong. 

5. Kiem tra ho so va cac thiet bi co nguy co chay no tren cong truong. 

1.1.5. Nhiem vu giam sal thi cong xay dung 

Nha th^u giam sat thi cong xay dung cong trinh phai t6 chuc bo may boat 
dong giam sat cong trinh xay dirng de there hien nhiem vu giam sat, dong thbi 
giup chu dau tu quan ly chat luong, khoi lupng, tien dp, an toan lao dong, 
phong chong chay n6, ve sinh moi truong va an ninh trat tu khu virc xay dung 
cong trinh. Tuy quv mo, tinh chat, thbi gian there hien dir an va vi tn xay dung 
cong trinh, bp may giam sat co the thirc hien theo cac mo hinh sau: 

- To chuc giam sat mot cap: 

Mb hinh giam sat mot cap ap dung cho cong trinh quy mb nho. 

Mb hinh nay bao gom mot ky su giam sat truong chiu trach nhiem chinh 
va cac ky su giam sat lam nhiem vu giam sat vien. 
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To chuc giam sat hai cap: 

Vlb hinh giam sat hai cap ap dung cho cons trinh quy mo nho va vira. 

VI6 hinh nav bao gom mot kv sir giam sat trirong chiu trach nhiem toan 
ho sau do bo trf cac ky sir giam sat chuven nganh dam nhiem cong tac giam 
saltheo to chuven nganh. Cac to giam sat chuven nganh gom ky sir giam sat 
chiyen nganh va cac kv sir giam sat lam nhiem vu giam sat vien. 

To chuc giam sat ba cap: 

Vlb hinh giam sat ba cap ap dung cho cac dir an quy mb Ion, thoi gian thi 
coig keo dai. 

Vlb hinh nay bao gom mot ky sir giam sat trirong lam nhiem vu tong giam 
sat trirong. diro'i ky su' giam sat trirong la cac kv sir giam sat chuyen nganh 
chu trach nhiem giam sat theo che do phan cap cua tong giam sat trirong, 
du»'i ky su' giam sat chuven nganh la cac to giam sat chuyen nganh la cac to 
gian sat chuyen nganh va diroc phan cap trach nhiem cho cac ky sir giam sat 
lan nhiem vu giam sat vien. 

Khi bo may giam sat hinh thanh. nha thau giam sat phai thong bao cho 
chi dan tu va cac don vi tham gta thuc hien dir an biet co cau tb chuc va 
chrc danh trach nhiem cua cac ky su giiim sat de phoi hop thuc hien. 

Vlb hinh tb chuc bo may giam sat thi cong tai hien trudng dir b cap nao 
ha dubi hinh thuc nao alng la he thong quan ly chat luong cua nha thau tu 
vai giam sat. dong thoi cung la cau noi gifra chu dbu tu, tu van thiet kei nha 
th.u thi cong va tu van giam sat trong qua trinh thuc hien du an. 

Nhiem vu cua cac thanh vien trong cocau bo may giam sat nhu sau: 

/. Nhiem vu cua ky sir giam sat trudng (tic van trirong) 

Ky su giam sat trubng la nguefi chiu trach nhiem loan bo cong tac giam 
sa cong trinh. nhiem vu cu the nhu sau: 

- Phoi hop chat che vbi chu dau tu, tu van thiet ke, nha thau thi cong va 
ca nha thau khac trong qua trinh thuc hien du an. Ngoai ra, con phai lidn he 
vc cac co quan phap luat, co quan hanh chfnh tr6n dia ban thuc hien dir an 
kl' giai quyet nhung \an de an ninh. trat tu xa hoi: 

- Soan thao quy trinh giam sat; 

- Tb chuc bo may giam sal va phan cap trach nhiem doi vbi cac thanh 
vin trong bo may: 
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- Kiem tra, phe duyet cac bien phap ky thuat thi cong, tien do thi cong 
cua cac nha thau tham gia thi cong xay dung cong trinh; 

- Kiem tra, phe duyet cac bien phap an toan lao dong, ve sinh moi trubng, 
phong chong chay no cua cac nha thau tham gia thi cong xay dung cong trinh; 

- KiPm tra va quan ly cong tac giam sat chat luong, khoi luong va tien do 
thi cong xay dung cong trinh; 

- Ki6m tra bao cao cua cac ky su giam sat chuyen nganh; 

- Kiem tra, xem xet va ky bien ban nghiem thu giai doan, bien ban 
nghiem thu ban giao dua cong trinh vao su dung; 

- Kiem tra. xem xet va ky xac nhan khoi luong thanh quyet toan cua nha 
th^u tham gia thuc hien du an; 

- To chuc cac don vi tham gia thuc hien du an nghiem thu ho so hoan cong; 

- Lap bao cao dinh ky v6 cong tac thuc hien du an. 

II. Nhiem vu cua ky sic giam sat chuyen nganh 

Trong mo hinh giam sat hai cap va ba ca'p, ky su giam sat chuyen nganh 
la nguofi thay the ky su giam sat trubng khi dupe giam sat truong uy quyen, 
la ngubi chap hanh va giup ky su giam sat trubng ndm bat tinh hinh thuc 
hien du an, chi dao to giam sat chuyen nganh va cac giam sat vien trong 
cong tac giam sat. 

Ky su giam sat chuyen nganh la mat xich quan trong giua ky su giam sat 
trubng va cac ky su giam sat khac, vi ho la ngubi giup viec cho ky su giam 
sat trubng thubng xuyen bao cao tinh hinh thuc hien cong trinh va la ngubi 
chi dao cong tac cua to giam sat chuyen nganh cung nhu cac giam sat vien. 

Nhiem vu cua ky su giam sat chuyen nganh gbm: 

- Thay mat ky su giam sat trubng dieu hanh cong tac giam sat khi dtrpc 
uy quy6n; 

- Don doc, kiem tra viec thuc hien nhiem vu giam sat cua cac giam sat 
vien hoac to giam sat chuyen nganh; 

- Kiem tra cong tac kiem djnh chat luong vat lieu va thiet bi su dung vao 
cong trinh; 

- Kiem tra cong tac quan ly chat luong, khoi luong va tien do thi cong, an 
toan lao dong, ve sinh moi trubng va phong chong chay no cua cac nha thau 
tham gia thi cong xay dung cong trinh; 
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- Nghiem thu hoan thanh giai doan xay Ifip va nghiem thu hang muc 
ccng trinh; 

- Cung giam sat truang giai quyet nhung van de ky thuat quan trong; 

- Giup giam sat truang lap bao cao dinh kv ve cong viec thuc hien dir an. 

III. Nhiem vu cua ky su giam sat 

Ky sir giam sat la nguai tham gia nhiem vu cu the va chi tiet doi vai cac 
c<ng viec xay dung tren hien truang. Ho la nhirng ngirai lam viec dudi sir chi 
d;o true tiep cua kv su giam sat truang doi vai mo hinh giam sat mot cap va 
diai su chi dao cua kv su giam sat chuyen nganh doi vai mo hinh giam sat 
ha cap va ba cap. 

Kv su giam sat la nguai cap nhat va phat hien kip thai nhirng sai lech ve 
clat, khoi luang cua cac nha thau thi cong. dong thai ho cung la nguai kip 
thri cung nha th^u sira chira nhirng sai sot trong thi cong, lam giam nhe cong 
vec cua kv su giam sat chuyen nganh va ky su giam sat truang. 

Nhiem vu cu the’ ciia ky sir giam sat la: 

- Kie’m tra va giam sat thuong xuyen cac cong viec xay dung tai cac hang 
ituc cong trinh duac phan cong trach nhiem: 

- Kie’m tra va nghiem thu cac cong viec xay dung thuoc phan minh 
piu trach; 

- Don doc va thuc hien cong tac an toan lao dong, ve sinh moi truring; 

Bao cao kip thai tinh hinh giam sat vai ky su giam sat truang (vai mo 
huh giam sat mot cap) va voi ky su giam sat chuyen nganh (vai mo hinh 
gam sat hai cap va ba cap). 

1.1.6. Nghiem thu cong trinh xay dung 

/. Quy dinh ve nghiem thu cong trinh xay dung 

Dmu 80 Luat Xay dung quy dinh viec nghiem thu cong trinh xay dung 
mu' sau: 

a) Tuan theo cac quy dinh ve quan ly chat luang xay dung cong trinh; 

b) Nghiem thu tung cong viec, tung bo phan, tung giai doan, tung hang 
nuc cong trinh, nghiem thu dua cong trinh vao sir dung. Rieng cac bo phan 
b che khuat cua cong trinh phai dugc nghiem thu va ve ban ve hoan cong 
tirac khi tien hanh cac cong viec tiep theo; 
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c) Chi dupe nghiem thu khi doi tuang nghiem thu da hoan thanh va co dii 
ho so theo quy dinh; 

d) Cong trinh chi dupe nghiem thu dua vao sir dung khi bao dam dung 
yeu cau thiet ke, bao dam chat lugng va dat cac tieu chuain theo quy dinh. 

//. Cac bu&c nghiem thu chat luong thi cong xay dung cong trinh 

TCXDVN 371 : 2006 quy dinh: 

Trong qua trinh thi cong xay dung cong trinh (moi hoac cai tao) phai ihirc 
hien cac buoc nghiem thu sau: 

- Nghiem thu vat lieu, thiet bi, san phaim che tao san trudc khi su dung 
vao cong trinh; 

- Nghiem thu timg cong viec xay dung; 

- Nghiem thu bo phan cong trinh xay dirng, giai doan thi cong xay dung; 

- Nghiem thu hoan thanh hang muc cong trinh xay dung, cong trinh xay 
dung d6 ban giao dua vao sir dung. 

III. Noi dung cong tac nghiem thu chat luong thi cong xay dung 
cong trinh 

TCXDVN 371 : 2006 quy dinh: 

A. Nghiem thu vat lieu, thiet bi, san phdm che tao san trudc khi su clung 
vdo cdng trinh 

1. Thanh phan true tiep tham gia nghiem thu 

- Nguoi giam sat thi cong xay dung cong trinh ciia chu dau tu hoac nguoi 
giam sat thi cong xay dung cong trinh ciia tong thau doi voi hinh thuc hup 
dong tong thau; 

- Nguoi phu trach ky thuat thi cong true tiep cua nha thau thi cong xay 
dung cong trinh. 

Trong truong hop hop dong tdng thau, nguoi giam sat thi cong xay dung 
cong trinh ciia chu dau tu tham dir de kiem tra cong tac nghiem thu ciia tong 
thau voi nha thau phu. 

2. Trach nhiem ciia cac thanh phan tham gia nghiem thu: 

True tiep tien hanh nghiem thu trong qua trinh xay lap nhung doi tuong 
sau day sau khi nhan dupe phieu yeu cau ciia nha thau xay lap: 
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- Cac loai vat lieu, sail pham die tao sin truac khi su dung vao cong trlnh; 

- Cac loai thiet bi, may moc truac khi dua vao lip dat cho cong liinh; 

3. Dieu kien can de nghiem thu: 

- Co chung chi ky thuat xuat xudng. li lich cua cac thiet bi, cac van ban 
bao hiem, bao hanh thiet bi (neu co). cac tai lieu hudng din ky thuat, tieu 
chuan ky thuat van hanh thiet bi may moc cua nha san xuat; 

- Co ket qua tht nghiem miu lay tai hien trudng (neu thiet ke, chu dau tu 
hoac tieu chuain, quy pham yeu cau) 

4. Noi dung va trlnh tu nghiem thu; 

a) Kiem tra tai cho doi tuang nghiem thu; 

b) Kie'm tra chung chi ky thuat xuat xudng. li lich cua cac thiet bi, cac 
vail ban bao hiem, bao hanh thiet bi (neu co), cac tai lieu hudng d4n ky 
thuat. tieu chuan kv thuat van hanh thiet bi may moc cua nha san xuat; 

c) Kiem tra cac tai lieu thi nghiem; 

d) Trong khi nghiem thu trudng hop can thiet co the tien hanh them cac 
cong viec kiem dinh sau: 

- Yeu cau nha thau xay lap lay mau kiem nghiem de thi nghiem b6 sung; 

- Thu nghiem lai doi tirqng nghiem thu; 

- Tham tra mire do dung din cua cac ket qua thi nghiem co lien quan den 
chat luqng doi tuqng nghiem thu do nha thau xay lip thuc hien va cung cap. 

Doi chieu cac ket qua kiem tra, kiim dinh (neu co) vdi tai lieu thiet ke 
duqc duvet, cac yeu cau cua cac tieu chuan. quy pham k! thuat chuyen mon 
khac co lien quan, cac tai lieu hudng din hoac cac tieu chuan kl thuat van 
hanh thiet bi may moc de danh gia chat luqng. 

d) Tren ca sd danh gia chat luqng ban nghiem thu dua ra ket luan: 

Trudng hop thu nha»: Chap nhan nghiem thu cac doi tuqng da xem xet va 
lap biem ban theo mau phu luc C cua tieu chuan nay; 

Trudng hqp thu hai: Khong chap nhan nghiem thu khi cac doi tuqng kiem 
tra sai vdi thiet ke duqc duvet hoac khong dap ling duqc nhung yeu cau cua 
tieu chuan danh gia chat luqng cong trlnh va nhung yeu ciu cua cac tieu 
chain ky thuat chuyen mon khac co lien quan. Ban nghiem thu lap bien ban 
(vao sd nhat ki thi cong) ve noi dung sau: 
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+ Ghi ro ten va so lugng cac doi tirgng khong chap nhan nghiem thu; 

+ Thai gian nha thau xay lap phai phai dua cac doi tirgng khong chap 
nhan nghiem thu ra khoi cong trudng. 

D. Noi dung nghiem thu cong trinh xay dung 

Noi dung nghiem thu cong trinh xay dung dugc phan thanh ba loai: 

- Nghiem thu cong viec xay dung; 

- Nghiem thu bo phan cong trinh xay dung, nghiem thu giai doan thi cong 
xay dung; 

- Nghiem thu hoan thanh hang muc va nghiem thu cong trinh xay dung 
dua vao su dung. 

(Noi dung nghiem thu cong trinh xay dung trinh bay cu the trong cac muc 
V, VI, VII). 

IV. To chide nghiem thu cong trinh xay dung 

Di^u 23 Nghi dinh so 209/2004/ND-CP (01/12/2004) cua Chfnh phu 
quy dinh: 

1. Nha thau thi cong xay dung phai tu to chirc nghiem thu cac cong viec 
xay dung, dac biet cac cong viec, bo phan bi che khuat; bo phan cong trinh; 
cac hang muc cong trinh va cong trinh, trubc khi yeu cau chii dau tu nghiem 
thu. Doi vdi nhung cong viec xay dung da dugc nghiem thu nhung chua thi 
cong ngay thi truac khi thi cong xay dung phai nghiem thu lai. Doi vdi cOng 
viec, giai doan thi cong xay dung sau khi nghiem thu dugc chuyen nha thau 
khac thuc hien tiep thi phai dugc nha thau do xac nhan, nghiem thu. 

2. Chu dau tu co trach nhiem to chdc nghiem thu cong trinh xay dung kip 
thoi sau khi co phieu yeu c^u nghiem thu cua nha theiu thi cong xay dirng. 
Nghiem thu cong trinh xay dung dugc phan thanh: 

a) Nghiem thu tung cong viec xay dung trong qua trinh thi cong xav dung; 

b) Nghiem thu bo phan cong trinh xay dung, giai doan thi cong xay dirng; 

c) Nghiem thu hoan thanh hang muc cong trinh, cong trinh xay dung de 
dua vao sir dung. 

3. Cac hang muc cong trinh xay dung hoan thanh va cong trinh xay 
dung hoan thanh chi dugc phep dua vao sir dung sau khi dugc chu dau tu 
nghiem thu. 
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4. Khi chu dau tu. nha thau la ngirdi nude ngoai thi cac bien ban nghiem 
thi, ban ve hoan cong bo phan cong trinh va cong trinh xay dung dupe the 
hi:n bang tieng Viet va tieng nude ngoai do chu dau tu lua chon. 

V. Nghiem thu cong viec xay dung 

TCXDVN 371: 2006 va DiC ; u 24 Nghi dinh so 209/2004/ND-CP cua 
Ciinh phu quy dinh: 

1. Can cu nghiem thu cong viec xay dung: 

a) Phieu yeu cau nghiem thu cua nha thau thi cong xay dung; 

b) Ho so thiet ke ban ve thi cong duoc chu dau tu phe duyet va nhung 
thiy ddi thiet ke da duqc chap thuan; 

c) Quy chuain, tieu chuan xay dung duoc ap dung; 

d) Tai lieu chi diin ky thuat kern theo hop dong xay dung; 

d) Cac ket qua kie’m tra, thi nghiem chat luong vat lieu, thiet bi duqc thuc 
hin trong qua trinh xay dung; 

e) Nhat ky thi cong. nhat kv giam sat cua chu dau tu va cac van ban khac 
c< lien quan den ddi tupng nghiem thu; 

g) Bien ban nghiem thu noi bo cong viec xay dung cua nha thau thi cong 
xiy dung. 

2. Dieu kien can de nghiem thu: 

a) Ddi tuqng nghiem thu da thi cong hoan thanh; 

b) Co day du cac ho so, tai lieu: 

- Bien ban nghiem thu vat lieu, thiet bi, san phaim che tao S£in trude khi 
u dung; 

- Cac phieu ket qua thi nghiem mSu ki6m nghiem co lien quan lay tai 
l*en truong; 

- Cac ket qua thu nghiem, do ludng, do dac, quan tMc ma nha th3u thi 
ong xay Dp da thirc hien tai hien truong de xac dinh chat luqng va khoi 
irqng ddi tuqng can nghiem thu; 

- Ban ve hoan cong; 

- Nhat ky thi cong, nhat kv giam sat cua chu d5u tu va cac tai lieu van ban 
hac da xac lap trong khi xay Dp co lien quan den ddi tuqng nghiem thu. 
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d) Co bien ban nghiem thu noi bo va phieu yeu cau nghiem thu cua nha 
thitu thi cong xay dung cong trinh. 

Truong hap cong viec khong duac nghiem thu do loi cua nha thau thi 
cong xay dung thi nha thau phai khac phuc hau qua va chiu moi chi phi ke 
ca chi phi kiem dinh phuc tra. Trudng hap cong viec khong duac nghiem thu 
do loi cua chu dau tu thi chit dau tu phai co trach nhiem khac phuc hau qua 
va den bu phi ton cho nha thau thi cong xay dung cong trinh. 

3. Thanh phan true tiep va trach nhiem cua cac thanh phan tham gia 
nghiem thu: 

a) Thanh phSn true tiep tham gia nghiem thu: 

- Ngudi giam sat thi cong xay dung cong trinh cua chu dau tu hoac ngudi 
giam sat thi cong xay dung cong trinh cua tong thau doi vdi hinh thuc hap 
dong tdng thau; 

Ngudi phu trach ky thuat thi cong true tiep cua nha thau thi cong xay 
dung cong trinh 

I long trudng hap hap dong tong thau. ngudi giam sat thi cong xay dung 
cong trinh cua chu dau tu tham du de kiem tra cdug tac nghiem thu cong 
viec cua tong thau doi vdi nha thau phu. 

b) Trach nhiem cua cac thanh phan tham gia nghiem thu 

True tiep lien hanh nghiem thu trong qua trinh xay l^p nhung doi tuang 

no viec \a\ cju■ g sail day sau khi nhan duotc phieu yeu cau cua nha thau 
\ .\ lap 

- Nhung cong viec xay dung da hoan thanh; 

- Nhung cong viec lap dat thiet bi tTnh da hoan thanh; 

- Nhung ket cau, bo phan cong trinh se lap kin; 

4. Noi dung va trinh tu nghiem thu: 

a) Kiem tra doi tuang nghiem thu tai hien trudng: cong viec xay dung, 
thiet bi lap dat tinh tai hien trudng; 

b) Kieim tra cac ho so, tai lieu: 

- Bien ban nghiem thu vat lieu, thiet bi, san pham che tao san trude khi 
sir dung; 

- Cac phieu ket qua thi nghiem mau kiem nghiem co lien quan lay tai 
hien trudng; 
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- Cac ket qua thu nghiem, do lucVng, do dac, quan tr^c ma nha th&u thi 
ong xay lap da thuc hien tai hien truong de xac dinh chat lupng va khoi 
I rang doi tupng can nghiem thu; 

- Ban ve hoan cong; 

- Nhat ky thi cong, nhat ky giam sat cua chu dau tu va cac tai lieu van ban 
kiac da xac lap trong khi xay lap co lien quan den doi tupng nghiem thu. 

- Bien ban nghiem thu noi bo va phieu yeu cau nghiem thu cua nha thau 
tii cong xay dung cong trinh. 

c) Trong khi nghiem thu, trudng hop cin thiet co the tien hanh them cac 
cong viec kiem dinh sau: 

- Kiem tra sir phu hop giua khoi lupng, chat lupng cac cong viec hoan 
tianh voi so lieu ghi trong bien ban, tai lieu trinh dd nghiem thu; 

- Yeu c^u nha thau xay lip lav mau kiem nghiem tu doi tupng nghiem thu 
( cong trinh de thi nghiem bo xung; 

- Thu nghiem lai doi tupng nghiem thu; 

- Kiem tra mure do dung dan cua nhung ket luan ghi trong bien ban 
ighiem thu vat lieu, thiet bi, sail pham che tao siin truoc khi sir dung, va cac 
let qua thi nghiem co lien quan den chat lupng doi tupng nghiem thu do nha 
ttau xav lap thuc hien va cung cap. 

d) Doi chieu cac ket qua kiem tra vdi tai lieu thiet ke dupe duyet, yeu 
•au cua cac tieu chuain kT thuat chuven mon khac co lien quan, cac tai lieu 
iuong d&n hoac cac tieu chufin kT thuat van hanh thiet bi may moc de danh 
-,ia chat lupng. 

e) Tren co so danh gia chat lupng ban nghiem thu dua ra ket luan: 

Trifting hap thu' nhat: Chap nhan nghiem thu cac doi tupng da xem xet va 

ip bien ban theo mot trong cac mau ghi 6 Phu luc D va Phu luc E cua Tieu 
huan TCXDVN 371 ; 2006; 

Tfitting hap tint hai: Khong chap nhan nghiem thu khi cac doi tupng thi 
ong chua xong, thi cong sai hoac co nhieu ch6 sai v6i thiet ke dupe duyet, 
iouc khong dap ung dupe nhung yeu cau cua tieu chuain danh gia chat lupng 
ong trinh va nhung yeu ciu cua cac tieu chuain ky thuat chuyen mon khac 
6 lien quan. Ban nghiem thu lap bien ban (vao sP nhat ki thi cong) ve noi 
lung sau: 


39 



+ Nhung cong viec phai lam lai; 

+ NhCrng thiet bi phai lap dat lai; 

+ NhCrng sai sot hoac hur hong can sua lai; 

+ Thai gian lam lai, sua lai; 

+ Ngay nghiem thu lai. 

f) Sau khi doi tugng da dirge chap nhan nghiem thu can tien hanh ngay 
nhung cong viec xay dung tiep theo. Neu dung lai, thi tuy theo tfnh chat 
cong viec va thefi gian dung lai chu d<iu tu hoac dan vi giam sat thi cong cua 
chu dau tu co the’ xem xet va quyet dinh viec nghiem thu lai doi tuang do. 

g) Kiem tra cac ket qua thu nghiem, do ludng ma nha thau thi cong xay 
dung phai there hien de xac dinh chat lugng va khoi lugng cua vat lieu, cau 
kien xay dimg, thiet bi lap dat vao cong trinh; 

h) Danh gia sir phu hap cua cong viec xay dung va viec lap dat thiet bi so 
vai thiet ke, tieu chuan xay dung va tai lieu chi dan ky thuat; 

i) Nghiem thu cho phep thuc hien cong viec tiep theo. Ket qua nghiem 
thu phan xay dung dugc lap thanh bien ban theo mau quy djnh tai Phu luc 4a 
va Phu luc 4b cua Nghi dinh so 209/2004/ND-CP. Nhung nguai true tiep 
nghiem thu phai ky ten va ghi ro ho ten trong bien ban nghiem thu. 

VI. Nghiem thu bo phdn cong trinh xay dung, nghiem thu giai doan thi 
cong xay dung 

TCXDVN 371 : 2006 va Dieu 25 Nghi dinh so 209/2004/ND-CP cua 
Chmh phu quy dinh: 

1. Can cii nghiem thu bo phan cong trinh xay dung, giai doan thi cong 
xay dung: 

a) Cac tai lieu: 

- Phieu yeu cau nghiem thu cua nha thau thi cong xay dung; 

- Ho so thiet ke ban ve thi cong dugc chu dau tu phe duyet va nhung thay 
doi thiet ke da dugc cha'p thuan; 

- Quy chuan, lieu chuan xay dung dugc ap dung; 

- Tai lieu chi dan ky thuat kem theo hgp d6ng xay dung; 

- Cac ket qua kie’m tra, thi nghiem chat lugng vat lieu, thiet bi dugc thuc 
hien trong qua trinh xay dung; 


40 



Nhat ky thi cong, nhat ky giam sat cua chu dau tir va cac van ban khac 
co ien quan den doi tupng nghiem thu; 

Cac ket qua thi nghiem khac; 

>) Bien ban nghiem thu cac cong viec thuoc bo phan cong trinh xay dung, 
gia doan thi cong xay dung dupe nghiem thu; 

:) Ban ve hoan cong bp phan cong trinh xay dung; 

I) Bien ban nghiem thu bp phan cong trinh xay dung va giai doan thi 
coig xay dung hoan thanh cua noi bp nha thau thi cong xay dung; 

I) Cong tac chuan bi cac cong viec dP trien khai giai doan thi cong xay 
duig tiep theo. 

!. Thanh phan true tiep va trach nhiem cua cac thanh phan tham gia 
ngliem thu 

t) Thanh phan true tiep tham gia nghiem thu 

Nguoi phu trach bp phan giam sat thi cong xay dung cong trinh cua chu 
dai tu hoac nguoi phu trach bp phan giam sat thi cong xay dung cong trinh 
cu; tong thau trong truong hop nghiem thu bo phan cong trinh xay dung, 
gia doan thi cong xay dung do nha thau phu there hien; 

Nguoi phu trach thi cong true tiep cua nha thau thi cong xay dung 
coig trinh; 

Trong truong hop hop dong tong thau, nguoi phu trach bp phan giam sat 
thi cong xay dung cong trinh cua chu dau tu tham du de kie’m tra cong tac 
ngiiem thu cua tong thau voi cac nha thau phu. 

Doi voi nhung cong trinh co chuyen gia nude ngoai can co dai dien 
chiyen gia thiet ke va chuyen gia thi cong tham gia vao cong viec nghiem 
thi. Cac dai dien nay do co quan quan If chuyen gia nude ngoai tai cong 
tilth de nghi, chu dau tu quyet dinh. 

>) Trach nhiem cua cac thanh phan tham gia nghiem thu: 

' Can cir vao quy mo cong trinh va tham khao phu luc 2 de phan chia bp 
phn cong trinh xay dung, giai doan thi cong xay dung; 

* Phai true tiep tien hanh cong tac nghiem thu khong muon hon 1 ngay 
ke ir khi nhan dupe phieu yeu cau nghiem thu cua nha thdu chinh xay l^p 
do vdi cac doi tupng sau day: 

Bp phan cong trinh xay dung da hoan thanh; 
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- Giai doan thi cong xay dung da hoan thanh; 

- Thiet bi chay thu don dong khong tai; 

- Thiet bi chay thu lien dong khong tai; 

3. Dieu kien can de nghiem thu: 

a) Doi tuong nghiem thu da thi cong hoan thanh; 

b) Tat ca cac cong viec xay dung cua doi tuong nghiem thu deu da dupe 
nghiem thu theo quy dinh 6 Dieu 4.2 cua Tieu chuan TCXDVN 371:2006; 

c) Co day du so cac ho so. tai lieu: 

- Cac bien ban nghiem thu vat lieu, thiet bi, san pham che tao san truoc 
khi su dung; 

- Cac bien ban nghiem thu cong viec xay dung co lien quan; 

- Cac bien ban nghiem thu lap dat tinh thiet bi co lien quan; 

- Cac bien ban nghiem thu nhung ket cau. bp phan cong trinh da lap kin 
co lien quan; 

- Cac phieu ket qua thi nghiem m^u kiem nghiem co lien quan lay tai 
hien truong; 

- Cac ket qua thu nghiem, do luong, do dac, quan trSc ma nha th4u thi 
cong xay lap da thuc hien tai hien truong de xac dinh chat luong. khoi luong 
doi tuong can nghiem thu; 

- Ban ve hoan cong; 

- Nhat ky thi cong, nhat ky giam sat cua chu dau tu va cac tai lieu van ban 
khac da xac lap trong khi xay lap co lien quan den doi tuong nghiem thu 

d) Co bien ban nghiem thu noi bp va phieu yeu cau nghiem thu cua nha 
thau thi cong xay lap; 

4. Noi dung va trinh tu nghiem thu: 

a) Kiem tra doi tuong nghiem thu tai hien truong: bp phan cong trinh 
xay dung, giai doan thi cong xay dung, chay thu don dong va lien dong 
khong tai; 

b) Ki6m tra cac ho so: 

- Cac bien ban nghiem thu vat lieu, thiet bi, san pham che tao san truoc 
khi sir dung; 

- Cac bien ban nghiem thu cong viec xay dung co lien quan; 
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- Cic bien ban nghiem thu lap dal tinh thiet bj co lien quan; 

- Cic bien ban nghiem thu nhung ket cau. bo phan cong trinh da lap kin 
c<> lier quan; 

- Cic phieu ket qua thi nghiem mau kiem nghiem co lien quan lay tai 
hien tiuong; 

- Cic ket qua thu nghiem, do luting. do dac. quan trac ma nha thiu thi 
cong ; ay lap da thuc hien tai hien trubng de xac dinh chat lupng, khoi lupng 
doi luong can nghiem thu; 

- Bin ve hoan cong; 

- Niat ky thi cong, nhat ky giam sat cua chii dau tu va cac tai lieu van ban 
khac ca xac lap trong khi xay lap co lien quan den doi tirpng nghiem thu. 

c) rung khi nghiem thu. trubng hop can thiet co the tien hanh them cac 
cong \iec kiem dinh sau: 

- K ein tra sir phu hop giua khoi lupng. chat lupng cac doi tupng nghiem 
thu vb so lieu ghi trong bien ban. tai lieu trinh de nghiem thu; 

- Yiu cau nha thau xav lap lay miu kibm nghiem tu doi tupng nghiem thu 
b coni, trinh de thi nghiem bb xung: 

- Thu nghiem lai doi tupng nghiem thu. 

- Kiem tra muc do dung dan cua nhfrng ket luan ghi trong bien ban 
nghien thu vat lieu, thiet bi. sail pham che tao stin truoc khi su dung; bien 
ban nghiem thu cong vice xav dung; bien ban nghiem thu ldp dat tinh thiet 
bi co ien quan. cac ket qua thi nghiem co lien quan den chat lupng doi 
lupng ighiem thu do nha thau xay lap thuc hien va cung cap. 

d) Doi chieu cac ket qua kiem tra, kiem dinh voi tai lieu thiet ke dupe 
duvet, yeu cdu cua cac lieu chuan k'\ thuat chuyen mon khac co lien quan. 
cac tai lieu hirong din lioac cac tieu chuan kl thuat van hanh thiet bi may 
moc dc danh gia chat lupng. 

e) Tren co so danh gia chat lupng ban nghiem thu dua ra ket luan: 

- Tutting hop thif nhat: Chap nhan nghiem thu cac doi tupng da xem xet 
va lap bien ban theo mot trong cac mAu ghi 6 Phu luc F, Phu luc G va Phu 
luc H cua Tieu chuin TCXDVN 371 : 2006; 

- Tufting hop tint hui: Khong chap nhan nghiem thu khi cac doi tupng 
chua tl i cong xong, thi cong sai hoac cc> nhieu cho sai voi thiet ke dupe duyet, 
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hoac khong dap ung duac nhung yeu cau cua tieu chuain danh gia chat lurctng 
cong trinh va nhung yeu ciu cua cac tieu chuan ky thuat chuyen mon khac 
co lien quan. Ban nghiem thu lap bien ban (vao so nhat ki thi cong) ve noi 
dung sau: 

+ Nhung cong viec phai lam lai; 

+ Nhung thiet bi phai lap dat lai; 

+ Nhung thiet bi phai thu lai; 

+ Nhung sai sot hoac hu hong can sira lai; 

+ Thai gian lam lai, thu lai, sua lai; 

+ Ngay nghiem thu lai. 

f) Kiem tra cac ket qua thu nghiem, do luong do nha thau thi cong xay 
dung da thuc hien; 

g) Kiem tra ban ve hoan cong bo phan cong trinh xay dung; 

h) Ket luan ve su phu hap vai tieu chuan va thiet ke xay dung cong trinh 
duac phe duyet; cho phep chuyen giai doan thi cong xay dung. Ket qua 
nghiem thu duac lap thanh bien ban theo mSu quy dinh tai Phu luc 5a, 5b va 
5c cua Nghi dinh 209/2004/ND-CP. 

Trong trucrng hop hap dong t6ng thau, nguai phu trach bo phan giam sat 
thi cong xay dung cong trinh cua chu d^u tu tham du de kiem tra cong tac 
nghiem thu cua tong thau doi vai cac nha thau phu. 

VII. Nghiem thu hoan thanh hang muc va nghiem thu cong trinh xay 
dung dua vao su dung 

TCXDVN 371 : 2006 va Dieu 26 Nghi dinh so 209/2004/ND-CP cua 
Chinh phu quy dinh: 

1. Can cu nghiem thu hoan thanh hang muc cong trinh xay dung va cong 
trinh xay dung dua vao su dung: 

a) Cac tai li6u: 

- Phieu yeu cau nghiem thu cua nha thau thi cong xay dung; 

- Ho so thiet ke ban ve thi cong duac chu dau tu phe duyet va nhung thay 
doi thiet ke da duac chap thuan; 

- Quy chuan, tieu chuan xay dung duac ap dung; 
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- Tai lieu chi dan kv thuat kern theo hop dong xay dung; 

- Cac ket qua kiem tra, thi nghiem chat lupng vat lieu, thiet bi dupe thurc 
him trong qua trinh xay dung; 

- Nhat kv thi cong, nhat ky giam sat cua chu dau tu va cac van ban khac 
cc lien quan den doi tupng nghiem thu; 

- Cac ket qua thi nghiem khac; 

b) Bien ban nghiem thu bo phan cong trinh xay dung, giai doan thi cong 
XiV dung; 

c) Ket qua thi nghiem, hieu chinh. van hanh lien dong co tai he thong 
thet bi cong nghe; 

d) Ban ve hoan cong cong trinh xay dung; 

d) Bien ban nghiem thu hoan thanh hang muc cong trinh xay dung, cong 
trnh xay dung cua noi bp nha tliau thi cong xay dung; 

e) Van ban chap thuan cua co quan quan ly nha nuoc co thaim quyen vP 
plong chong chay, no; an toan moi truong; an loan van hanh theo quy dinh. 

3. Thanh phan true tie'p va trach nhiem cua cac thanh vien tham gia 
njhiem thu 

a) Thanh phan true tie'p tham gia nghiem thu: 

* Phi a chu dau tu: 

- Nguoi dai dien theo phap luat va nguoi phu trach bo phan giam sat thi 
cuig xay dung cong trinh cua chu dau tu; 

- Nguoi dai dien theo phap luat va nguoi phu trach bo phan giam sat thi 
cmg xay dung cong trinh cua nha thau giam sat thi cong xay dung cong trinh. 

* Phia nha thau thi cong xay dung cong trinh: 

- Ngubi dai dien theo phap luat va ngubi phu trach thi cong true tie'p cua 
nia thau thi cong xay dung cong trinh; 

- Nguoi dai dien theo phap luat va nguoi phu trach bo phan giam sat 
tli cong xay dung cong trinh cua tong thau (doi vbi hinh thuc hop dong 
tmg thau). 

* Phia nha thau thiet ke xav dung cong trinh tham gia nghiem thu theo 
y u cau cua chu dau tu xay dung cong trinh: 

- Nguoi dai dien theo phap luat; 

- Chu nhiem thiet ke. 


45 



* Doi voi nhung cong trinh co chuyen gia nuoc ngoai thi can co dai dien 
chuyen gia thiet ke va chuyen gia thi cong tham gia vao cong vice nghiem 
thu. Cac dai dien nav do co quan quan H chuyen gia nuoc ngoai tai cong 
trinh de nghi, chu dau tir quyet dinh. 

* Doi voi nhung cong trinh co yeu c£u phong chav cao hoac co nguy co 6 
nhiem moi truong crin co dai dien cua co quan quan lv nha nuoc ve phong 
chav chong chav, ve moi trirdng tham gia nghiem thu. 

* Cac thanh phitn khac true tiep tham gia nghiem thu (theo yeu can cua 
chu dau tu) 

b) Trach nhiem cua cac thanh phan tham gia nghiem thu: 

True tiep tien hanh nghiem thu de ban giao dua vao su dung nhung doi 
tupng sau: 

- Thiet bi chay thu lien dong co tai; 

- Hang muc cong trinh xay dung da hoan thanh; 

- Cong trinh xay dung da hoan thanh; 

- Cac hang muc hoac cong trinh chua hoan thanh nhung theo yeu cau cua 
chu dau tu can phai nghiem thu de ban giao phuc vu cho nhu cau su dung. 
Thai gian bat dhu tien hanh cong tac nghiem thu khong muon hon 3 ngav ke 
tu khi nhan duoc phieu yeu cau nghiem thu cua nha thau chinh xay lap; hoac 
nhan dupe van ban yeu cau cua chu dau tu. 

Cong tac nghiem thu phai ket thuc theo thoi han quy dinh cua chu dau tu. 

4. Dieu kien can de nghiem thu 

a) Doi tupng nghiem thu da thi cong hoan thanh; 

b) Tat ca cac cong viec xay dung, bo phan cong trinh xay dung, giai doan 
thi cong xay dung cua doi tupng nghiem thu deu da dupe nghiem thu theo 
quy dinh a Dieu 4.2 va 4.3 cua Tieu chu^n TCXDVN 371 : 2006; 

c) Co ket qua thi nghiem, hieu chinh, van hanh lien dong co tai he thong 
thiet bi cong nghe; 

d) Co van ban chap thuan cua co quan quan ly nha nuoc co tham 
quyen vi phong chong chav no; an toan moi truong; an toan van hanh theo 
quy dinh; 

e) Co day du cac ho so. tai lieu hoan thanh xay dung co lien quan deii doi 
tupng nghiem thu do nha thau lap va cung cap cho chu dau tu cung voi phieu 
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yeu e£Ui nghiem thu; Danh muc cue ho so tai lieu hoan thanh neu tai Phu luc 
Q cua "Tieu chuain TCXDVN 371 : 2006. 

f) Co dii ho so phap lv cua doi tupng nghiem ihu do chit dau lu lap iheo danh 
muc he so phap lv neu tai Phu luc Q cua Tieu chuan TCXDVN 371 : 2006: 

g) Co bang ke nhu'ng thay dPi so voi thiet ke da dupe duyet, lap theo rntiu 
Phu luc L cua Tieu churm TCXDVN 371 : 2006: 

h) Co bang ke cac ho so tai lieu chuan bi cho nghiem thu, lap theo mau 
Thu luc P cua Tieu chuan TCXDVN 371 : 2006: 

i) Co bien ban nghiem thu noi bo cua nha thau thi cong xay liip: 

j) Doi voi trirong hop nghiem thu de dira vao sir dung cac hang muc 
cong trinh. cong trinh chua thi cong hoan thanh thi phai co quyet dinh 
yeu caa nghiem thu bang van ban cua chu dau tir kem theo bang ke cac 
vice chua hoan thanh, lap theo mem Phu luc M cua Tieu chuan TCXDVN 

371 : 2006. 

5. Noi dung va trinh tu nghiem thu hoan thanh hang muc cong trinh xay 
dung, cong trinh xay dung: 

a) Kiem tra tai cho hang muc cong trinh hoac cong trinh xay dung da 
hoan thanh tai hien truong: 

Kiem tra va danh gia chat luo'ng cong lac xay lap, thiet bi, may moc, vat 
lieu, cau kien che tao san da sir dung vao cong trinh tren co so do danh gia 
chat luong xav dung chung cua doi tupng nghiem thu; 

b) Kiem tra ban ve hoan cong cong trinh xav dung; 

c) Kiem tra ket qua thu nghiem, van hanh thir dong bo he thong may moc 
thiet bi cong nghe; Kiem tra sir phu hop cua cong suat thirc te voi cong suat 
thiet ke dupe duyet; 

Trong khi nghiem thu truong hop can thiet co the; lien hanh them cac 
cong v:ec kiem dinh sau: 

- Yeu cau cac nha thau xay lap lay mau kieirn nghiem tu doi tupng 
nghiem thu d cong trinh de thi nghiem bo sung, thir nghiem lai thiet bi de: 
kiem tra; 

- Yeu cau chu dau tu chav thir tong hop he thong thiet bi may moc de 
kiem tra; 
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Thanh lap cac tieu ban chuyen mon ve kinh te, k! thuat de kiem tra tirng 
loai cong viec, tirng thiet bi, tirng hang muc cong trinh va kiem tra kinh phi 
xay dung; 

Doi chieu cac ket qua kiem tra, kiem djnh vdi tai lieu thiet ke duo'e duvet, 
yeu cau cua cac tieu chuan kT thuat chuyen mon khac co lien quan. cac tai 
lieu huong din hoac cac tieu chuan kl thuat van hanh thiet bi may moc de 
danh gia chat luong. 

d) Kiem tra cac van ban chap thuan cua ca quan nha nude co tham quvdn 
ve phong chong chay, no, an toan moi trudng, an toan van hanh; 

d) Kiem tra quy trinh van hanh va quy trinh bao tri cong trinh xay dung; 

e) Kiem tra nhung didu kien chuan bi de dua cong trinh vao sir dung. 
Chap thuan nghiem thu de dua cong trinh xay dung vao khai thac sir dung. 
Bien ban nghiem thu duoc lap theo miu quy dinh tai Phu luc 6 va Phu luc 7 
cua Nghi dinh 209/2004/ND-CP. 

Ghi c/u'i: 

* Tren co so danh gia chat luong Chii dau tu dua ra ket luan: 

Tvitcfng hap tin'f nhdt: Chap nhan nghiem thu cac doi tuong da xem xet va 
lap bien ban theo mot trong cac miu ghi a Phu luc J va Phu luc K cua 1'ieu 
chuan TCXDVN 371 : 2006; 

Tnfifng hap thu hai: Khong chap nhan nghiem thu hang muc, cong trinh 
khi phat hien thay cac ton tai \i chat luong trong thi cong xay lip lam anh 
huong den do ben vung, do an toan va my quan cua cong trinh hoac gay tra 
ngai cho hoat dong binh thudng cua thiet bi khi san xuat san pham. 

Bang ke cac ton tai v6 chat luong lap theo m^u ghi 6 Phu luc N cua Tieu 
chuan TCXDVN 371 : 2006 de cac ben co lien quan thuc hien. Phi ton de 
sua chua. khiic phuc do ben gay ra phai chiu. 

Trong trudng hop can thiet, chu dau tu co quyen thue tu van doc lap phuc 
tra va kiem tra cong tac sua chua cac ton tai ve chat luong. 

Sau khi cac ton tai ve chat luong da duoc sua chua va khric phuc xong, Tu 
van phuc tra lap bien ban nghiem thu theo quy dinh cua tieu chuain nav va 
bao cao Chu dau tu de to chuc nghiem thu lai. 

* Sau khi nghiem thu, Chu dau tu co trach nhiem giri ho so tdi cap co thaim 
quyen dd xin phep duoc ban giao dua hang muc, cong trinh xay dung xong vao 
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sudunu. T hai h;m \em xet va chap tliuaii khong qua 10 ngay lam vice sau khi 
daiihan dii ho so' hoan thanh hang mue. cong trinh tlieo quv dinh. 

* Sau khi co quyet dinh chap liman nghiem lliu de ban giao dua hang 
niic. cong trinh xav dung xong \ ao sir dung ciia cap co tham quven. clui dau 
tupliai tie'll hanh nnav cone tac ban mao cho chu so huu. chu sir duim hann 
line, cong trinh ihco qu\ dinh cua lieu chuan TCVN 5640:1991. 

Tat ca cac ho so' tai lieu hoan thanh hang mue cong trinh xiiv dung, 
coig trinh xav dung nlur ghi 6 phu luc Q cua tieu chuan TCXDVN 371:2006 
pint dupe nha than xav dung lap. dong quven thanh 6 bp tlieo quv dinh. 
Tnng do bat bp do chu dau tu'. nipt bp do co quan quan If sir dung cong 
triih. hai bp do nha tliau xav lap chinh va nipt bp do co quan liru till' nha 
nib'c bao quail. 

\ III. Coni> tac lap va litu tni ho so nghiem thu cong trinh xav dang 
Ho so nghiem thu cong innh xav dung dupe phan thanh ba loai: 

- Nghiem thu cong vice xav dung: 

- Nghiem thu ho plian cong trinh xav dung, nghiem thu giai doan thi coin: 
xa dung; 

■ Nuhiem thu hoan thanh hann mue \a nnhiem thu com: trinh xav dirna 

V *- ^ t- * ■ 

dm vao sii dumi. 

\. llo so nghiem thu cong wee uiv di/ng 
I. Can cir nghiem thu coin: vice xav dung: 

• Bhieu veu cau nghiem thu cua nha than thi cong xav dung; 

Ho so thiol ke ban ve thi cong dupe chu dau tu' phe duvet va iihiing liiay 
do thiet ke da dupe chap thuan: 

Quv chuan. tieu chuan xa\ dung dupe ap dung; 

Tai lieu chi dan ky tliuat kern tlieo hop dong xav dung; 

Tac ket qua kiem tra. tin nghiem chat lirpng vat lieu, thiet hi dupe 111ire 
hici trong qua trinh xav dung: 

Nhat ky tin cong. nhat ky giam sal cua chu dau tu' va cac van ban khac 
co len quan den doi lirpng nghiem thu: 

Bien ban mrhiem thu noi bo conn vice xav dirnn cua nha than tin conn 

S. + r ^ 

xa dung. 
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2. Noi dunii va irinh tu nghiem thu: 

- Kiem tra doi tirgng nghiem thu tai hien trurcmg: cong viec xay dung, 
thiet hi lip dat tlnh tai hien tiuo'ng. Bien ban nghiem thu theo m4u Phu luc 4 
Nghi dinh 209/2004/ND-CP; 

- Kieim tra cac ket qua thu nghiem, do luong ma nha thau thi cong xay 
dung phai thuc hien de xac dinh chat luong va khoi luong cua vat lieu, cau 
kien xav dung, thiet bi lap dat vao cong trinh; 

- Danh gia sir phu hop cua cong viec xay dung va viec lap dat thiet bi so 
vo'i thiet ke, lieu chuin xay dung va tai lieu chi din ky thuat; 

- Nghiem thu cho phep thuc hien cong viec tiep theo. Ket qua nghiem thu 
phan xav dung dugc lap thanh bien ban theo miu quy dinh tai Phu luc 4a va 
Phu luc 4b cua Nghi dinh 209/2004/ND-CP. Nhung ngudi true tiep nghiem 
thu phai kv ten va ghi ro ho ten trong bien ban nghiem thu. 

Truong hop cong viec khong dugc nghiem thu do 16i cua nha thau thi 
cong xay dung thi nha thau phai khic phuc hau qua va chiu mgi chi phi ke 
ca chi phi kiem dinh phuc tra. Truong hop cong viec khong dugc nghiem thu 
do l6i cua chu dau tu thi chu d£u tu phai co trach nhiem khac phuc hau qua 
va dt ; n bu phi ton cho nha thau thi cong xay dung cong trinh. 

3. Thanh phan true tiep nghiem thu: 

- Ngudi giam sal thi cong xay dung cong trinh cua chu d4u tu hoac ngudi 
giam sat thi cong xay dung cong trinh cua tong thau doi vo'i hinh thuc hop 
dong tong th^u; 

- Ngudi phu trach ky thuat thi cong true tiep cua nha thau thi cong xav 
dung cong trinh. 

- Trong trurcmg hop hop dong tong thau, ngudi giam sat thi cong xay dung 
cong trinh cua chu d£u tu tham du de kiem tra cong tac nghiem thu cong 
viec cua tong thau doi vdi nha thau phu. 

4. So luong ho so phai lap: 9 bo. 

B. Ho scf nghiem tint ho phan cong trinh .xay ditng, nghiem ihu giai (loan 
thi cong .xay cltfng 

1. Can cu de nghiem thu: 

- Cac tai lieu quy dinh tai khoan 1 muc A tren day va cac ket qua thi 
nghiem khac; 
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' rien ban nghiem thu cac cong vice thuoc bo phan cong trinh xay dung, 
giai chan thi cong xav dung dupe nghiem thu: 

- Bin ve hoan cong bo phan cong trinh xay dung; 

* Ben ban nghiem thu bo phan cong trinh xay dung va giai (loan thi cong 
xay ding hoan thanh cua noi bo nha than thi cong xay dung; 

- Cong trie chuan hi cac cong vice de tricii khai giai doan thi cong xav 
dung iep theo. 

2. Noi dung va trinh tu nghiem thu: 

- Kiem tra doi tupng nghiem thu tai hien trudng: bo phan cong trinh xav 
dung, giai doan thi cong xay dung, chav thu don dong va lien dong khong tai; 

- Kiem tra cac ket qua thu nghiem. do ludng do nha thau thi cong xay 
dung da time hien; 

- Kiem tra ban ve hoan cong bp phan cong trinh xav dung; 

- Ket luan ve sir phii hop vdi lieu chuan va thiet ke xay dung cong trinh 
dupe ihe duvet; cho phep chuven giai doan thi cong xav dung. Ket qua 
nghiem thu dupe lap thanh bien ban theo mau quv djnh tai Phu luc 5a. 5b va 
5c cue Nghi djnh 209/2004/ND-CP. 

3. 'Thanh phan nghiem thu: 

- Ngudi phu Irach bp phan glam sal tin cong xay dung cong trinh cua chit 
dau tu hoac ngudi phu trach bp phan giam sat thi cong xay dung cong trinh 
cua teng thau trong trudng hop nghiem thu bo phan cong trinh xay dung, 
giai doan thi cong xay dung do nha thau phu time hien; 

- Ngudi phu trach thi cong true tiep cua nha thau thi cong xay dung 
cong trinh; 

- T;ong trudng hop hop dong tong thau. ngudi phu trach bo phan giam sat 
thi cong xay dung cong trinh cua chu dau tu tham du de’ kiem tra cong lac 
nghiem thu cua tdng thau vdi cac nha thau phu 

4. 56 lupng ho so phai lap: 9 bo. 

C. ;id so' nghiem tint hoan thanh han g min va nghiem thu cong trinh xay 
Jung cifa veto sit clung 

1. Can cu nghiem thu: 

- Qc tai lieu quv djnh tai khoan 1 muc A Iren day; 
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- Bien ban nghiem thu bo phan cong tiinh xay dung. giai doan llii tong 
xay dung; 

- Kei qua tin nghiem, hieu chiiili, van hanli lien dong co tai lie thong iliiel 
bi cong nglie: 

- Ban ve lioan cong cong irinh xav dung; 

- Bien ban imhiem thu lioan thanh hang muc cons trinli xav dung, con a 
trinh xav dung cua noi bo nha thau thi cong xav dung; 

- Van ban chap thuan cua co quail quail ly nha nu'dc co lliani quyen ve 
piiong clidng chav, no; an loan moi trudng; an loan van hanli theo quy dinh. 

2. Noi dung va tiinh tu nghiem thu; 

w w 

- Kiein tra. do due. xem xet tai hien trudng: 

- Kitem tra ban ve hoan cong cong trinli xav dung; 

- Kiein tra ket qua thu nghiem, van hanli thu dong bo lie thong may nine 
ihiet bi cong nghe; 

- Kiein tra cac van ban chap thuan cua co quail nha nude co thain quven 
ve phdng choiig chav. no. an loan moi trudng. an loan van lianh; 

- Kiein tra quy trinli van hanli va quy trinli bao tri cong trinli xav dung; 

- Bien ban chap thuan nghiem thu de dira cong trinli xav dung vao kliai 
thac sit dung. Bien ban nghiem thu duoc lap theo miiu quy dinh tai lint luc 6 
va Phu luc 7 cua Nghi dinh 209/2004/ND-CP. 

3. Thanh phan true tiep nghiem thu gdm: 

- Phia chu dau tu: 

+ Ngudi dai dien theo phap luat va ngudi phu trach bo phan giam sat thi 
cong xay dung cong trinli cua chu dau tu: 

+ Ngudi dai dien theo pliap luat va ngudi phu trach bo phan giam sat llii 
cong xav dung cong tiinh cua nha tlntii giam sat thi cong xay dung cong trinli. 

- Pina nha thau llii cong xay dung cong trinli: 

+ Ngudi dai dien theo pliap luat; 

+ Ngudi phu trach thi cong true tiep. 

- Pin a nha thau ihiet ke xav duns const tiinh tham sia nshieni thu theo 
veu cau cua clni dau tu xay dung cong trinli: 

+ Ngudi dai dien theo pliap luat; 
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+ Chu nhiem thiet ke. 

4. So lu'gng ho s a phai lap: 9 bo. 

1.2. KY SLf TU' VAN XAY DUNG VA YEU CAU CUA KY SET TUVAN 
XAY DUNG 

1.2.1. Kv sir tu van xav dung 

Ky su tu van xay dung la mot nghe boat dong bang tri tue va tai nang cua 
cac ky su de tao ra cac san pham cho xa hoi co chat lugng va hieu qua. San 
pliam cua kv su tu van co the la mot loi khuyen, mot chien luge, mot giai 
phap kv thuat lioac mol san phain cu the. Trong xay dung, san pham cua ky 
su tu van xay dung co the la mot giai phap cong nghe, mot bien phap ky 
thuat thi cong. mot du an xay dung, mot ho so thiet ke, mot toa nha hay mot 
tuyen duerng... 

Kv su tu van xay dung giup cho khach hang (cu the la chu dau tu) to churc 
viec khao sat, thiet ke va to chuc dau thau mua sam thiet bi, dau thau xay lap 
cong tiinh, giam sat thi cong xay dung, nghiem thu cong trinh xay dung 
hoan thanh. 

Ky su tu van xay dung cung cap cho khach hang nhung loi khuyen ve 
viec chon phuong an ky thuat xay dung, tuyen chpn cac nha thAu thi cong, 
nha thau cung cap thiet bi. nha thau cung ting vat tu xay du'ng.. .Ky su tu van 
xav dung khong nhung dua ra nhung yeu cau chung ma con nghien cufu chi 
dan cho khach hang nhung cong cu cu the nhu: trinh tu va noi dung mot du 
an xay dung, trinh tu va noi dung lap ho s a tnoi thdu, phuong phap phan tich 
danh gia ho so du thau hoac giam sat kv thuat thi cong mot cong 
trinh.. Ngoai ra. ky su tu van xay dung con giup khach hang cac mo hinh t6 
chire quan lv, mo hinh to chuc kinh doanh. mo hinh to chuc dieu tra, quy 
hoach, khao sat va thi cong xay dung. 

Ky su tu van noi chung va ky su tu van xay dung noi rieng voi phuong 
chain mang den cho khach hang mot san pham co chat lugng cao va thoa 
nuin ve hieu qua kinh tc. De dat dirge muc dich ay. ro rang con nguoi la veu 
to dau lien, la Iren het Con nguoi la thoiig llnh boi vi ky su tu van chi ban 
ihoi gian. tri tue va tai i ang cua minh. 

K v su tu van cho cac nganh nghe khac nhau doi hoi nhung chuyen mon 
nghc nghiejr khac nhau: 
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- Ky sir tu van xav dung doi hoi phai co chuven mon ve xay dung iilur 
kien true su. ky su xay dung; 

- Kv su tu van lfip dat thiet bi doi hoi phai co chuven mon ve ca khi nhu 
ky su co khi; 

- Ky su tu van quan ly chi phi xay dung doi hoi phai co chuven mon ve 
kinh te xay dung do la kv su dinh gia. Ky su dinh gia la nhung ky su kinh te 
xay dung da dupe boi dudng nghiep vu ve dinh gia xay dung. 

1.2.2. Yeu cau ciia ky su tu van xay dung 

Ngay nay, tu' van da tro thanh mot trong nhung noi dung cua cOng nghe 
quan ly, ma cong nghe quan ly la mot trong tarn nganh cua cong nghe cao 
cua the kv XXI. 

Tu van xay dung (ky su tu van xay dung) giup cho khach hang, chu dau tu 
tP chuc viec khao sat, thiet ke va to chuc dau th^u mua sam thiet bi, dau thau 
xay lap cong trinh, giam sat xay dung, nghiem thu cong trlnh hoan thanh. 

Giam sat xay dung gom cac cong tac kiPm tra, don doc, chi dao va danh 
gia cong viec cua nhCrng nguoi tham gia cong trinh. No lay hoat dong cua 
hang muc cong trinh xay dung lam doi tupng; lay phap luat, chinh sach, quy 
dinh va lieu chuain ky thuat co lien quan, van ban hpp dong cong trinh lam 
cho dua; lay quv pham thuc hien cong vice, lay nang cao hieu qua xay dung 
lam muc dfeh. 

Tu' van giam sat thi cong xay dung cong trinh (goi tat la tu van giam sat 
thi cong) la mot cong viec trong hoat dong giam sat xav dung, nham: theo 
doi, kiem tra ve chat lupng, khoi lupng, lien do xay dung, an toan lao dong 
va ve sinh moi trudng trong thi cong xay dung cong trinh theo dung hpp 
dong kinh te, thiet ke dupe duyet, cac tieu chuan ky thuat hien hanh va cac 
dieu kien ky thuat cua cong trinh. Trong moi lTnh vuc hoat dong xay dung tu 
khau lap quy hoach xay dung, lap du an dau tu xay dung cong trinh, khao sat 
dia chat cong trinh, thiet ke cong trinh, lap ho so moi thau, phan tfch danh 
gia ho so du thau, lira chon nha thau thi cong va nha th^u giam sat, nha thau 
quan ly du' an va cac dich vu tu van khac co lien quan den xay dung cong 
trinh deu can co sir giam sat. 

Tu van giam sat thi cong bao gom nhung noi dung diPu tra nghien cuu lap 
du an dau tu xay dung, phan tfch danh gia tinh kha thi cua du an, to chuc 
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tl'iiet ke, chi dao thi cong, kiern tra giam sat, nghiem thu chat lupng, khoi 
lurpng. tien do xay dung, an loan lao dong va ve sinh moi trudng doi vdi 
cong viec xav dung . giai doan xay dung, hang muc cong trinh va nghiem 
thu dia cong trinh vao sir dung. Tir van giam sat thi cong xay dung cong 
trinh giup chii dau tu phong ngira cac sai sot dSn den sir co hay hir hong 
cong :rinh. 

Ba: ky hoat dong trong mat xich nao cua to chuc tu van, ngudi lam cong 
tac tu van (kv su tu van) phai co nhirng phaim chat sau: 

1. Phai co pham chat nghd nghiep 

- Fhai co long veu to qudc. yen nhan dan. veu sir nghiep xay dung; co thai 
do khoa hoc va nang luc tong hop phan tfch; trong sach, co tinh cam cao 
thuo'r.g chfnh true vi con nguoi va lam viec cong bang; co tinh each tot, de 
cong sir hop tac cung dong nghiep va cac ben co lien quan; 


- ky su tu van phai dat viec phuc vu loi ich nhan dan len tren loi fch ca 
nhan va dung nhirng hieu biet ve ti i tue va tai nang de lam loi cho nhan dan; 

- Ky sir tu van phai mang nghe nghiep de phuc vu khach hang, chung 
thuv vdi khach hang va phai dai dien trung thuc cho nhung loi ich cua ho; 

- Pham chat cao quy nhat cua ky sir tu van la liem khiet, cong bang, lich 
sir, nha nhan trong quan he va giao tiep. 


2. Phai co trinh dp ky thuat va kien thuc nghe nghiep 

- ky su tu van phai co qua trinh hoc tap tot va co kien thuc sau rong \'6 
nghe nghiep, bdi vi cac du an xay dung ngay nay tuong doi ldn, quy tu nhidu 
chuc nang, yeu cfiu ung dung khoa hoc ky thuat phuc tap. Neu ky su tu van 
khong co du kien thuc khoa hoc ky thuat, kien thirc quan ly kinh te va kien 
thuc phap lual lam co sd thi khong the hoan thanh nhiem vu tu van. Do vay, 
ky su tu van phai co trinh do dai hoc tra len va phai qua hoat dong thirc ti6n 
it nhat 5 nam va phai duoc dao tao boi dudng v6 nghiep vu tu van; 

- Ky su tu van phai co kinh nghiem thuc te phong phu v6 nghe nghiep. 
Thuc te nghien cuu tong ket ve cong tac tu van cho thay: nhung sai sot 
ihudng xay ra trong xav dung la do trinh do ky thuat va kinh nghiem ngh6 
nghiep cua cac nha tu van con non ire. thieu kinh nghiem thuc te. Vi vay, 
tieu chi phai co kinh nghiem thirc tien dupe dat len hang d£u trong tieu 
chuan trinh do ky thuat va kien thuc ngh6 nghiep cua ky su tu van; 
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- Ky sir tir van phai co long yeu ngh<§, say me voi nghtk c6 tir duv nghien 
cuu khoa hoc, tong ket kinh nghiem thirc tiln va luon luon hoc tap de nang 
cao trinh do ky thuat va nghiep vu tu van; 

- Ky sir tir van phai la ngirdi co trinh do ngoai ngu: ngon ngu la cilia khoa 
cua sir hieu biet, do vay ky sir tir van phai chu dong hoc tap ngoai ngi'r de 
phuc vu cho ngh£ nghiep. Khong co ngoai ngu thi khong the- lam tot cong 
tac tu van. 

3. Phai la nhung nguoi co ky nang ve nghiep vu 

- Ky nang xir ly thong tin la yeu cau rat can thiet doi voi ky su tu van. Ky 
nang nay the hien tren nhung khia canh sau: 

+ De dang tiep xuc va hoa dong voi moi nguoi; 

+ Co kha nang hieu biet va cong tac nhanh chong voi moi nguoi; 

+ Co thai do ton trong va do lupng voi moi nguoi; 

+ Biet liing nghe va dd dang giao tiep voi moi nguoi; 

+ Co kha nang thuyet phuc va cam hoa. 

- Ky nang hop tac trong chuyen mon va trong cong tac; 

- Ky nang xay dung long tin voi qurin chung; 

- Kv nang to chuc va quan ly qua trinh thi cong xay hip; 

- Ky nang xu ly cac tinh huong rui ro trong hoat dong xay dung. 

Nhung ky nang nay doi hoi ky su tu van phai luon luon hoc tap, ren luycn 
trong boat dong nghe nghiep d6 vuon tdi sir hoan hao, xung dang voi sir ton 
vinh cua cong dong la "ky su trf tue cao”. 

4. Phai co sue khoe va trf tue tot 

Ky su tu van thuong dupe goi la nhan tai trf tue cao, boi ho danh loan bo 
thoi gian va trf tue cho cong viec, ky su tu van con la nhung nguoi co sue 
khoe va tai nang. Co sure khoe moi co the: lam viec lam viec theo thoi gian, 
co trf tue moi co the minh m^n trong tu duy va ky thuat. 

- Co sue khoe la trang kien ve the lire va minh m^n v6 tinh than; 

- Co trf tue la: 

+ Co kha nang hoc tap va tiep thu nhanh chong, dd dang; 
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-f Co kha nang quan sat, thu thap, lira chon, danh gia cac sir kien; 

+ Co kha nang phan doan, tdng hop va khai quat tinh hinh, sir kien; 

+ Co kha nang ly luan va tu duy doc lap. 

Trcng xav dung, ky sir tu van giam sat cang doi hoi phai co sue khoe tot, 
boi vi hien truong xay dung thubng luu dong, nhiem vu nang n6, dieu kien 
lam vec khong day du. Kv su giam sat cong trinh xay dung phai co kha 
nang chiu dung cac di6u kien song va lam viec kh^c nghiet tren cong truemg. 
Khong co sue khoe va khong co tri tue till khong the! lam duoc ky su tu van 
noi chang va ky su tu van giam sat thi cong noi rieng. 

5. Phai co nguyen tac lam viec 

- Hoc tap, nam vung va quan triet cac chu truong, chfnh sach cua Dang 
va Nha nude, cac tieu chuan, quy chua’n xay dung va cac van ban co lien 
quan nhu: 

+ Luat Xay dirng; 

+ Nghi dinh so 209/2004/ND-CP ngay 01/12/2004 cua Chfnh phu ve 
Quan y chat lupng cong trinh xay dung 

+ Nghi dinh so 12/2009/ND-CP ngay 12/2/2009 cua Chfnh phu ve Quan 
ly du in dau tu xav dung cong trinh. 

+ Nghi dinh so 99/2007/ND-CP ngay 13/6/2007 cua Chfnh phu ve Quan 
ly chi ohf dau tu xay dung cong trinh 

- Thong tu so: 02/2007/7T-BXD ngay 14/2/2007 cua Bo Xay dung 
Huong dan mot so noi dung ve: lap, tham dinh, phe duyet du an dau tu 
xay deng cong trinh; giay phep xay dung va to chuc quan ly du an dau tu 
xay ding cong trinh quy dinh tai Nghi dinh so 12/2009/ND - CP cua 
Chfnh phu. 

- Ttung thanh vbi nghe nghiep da chon de kien tri nguyen tac: chf cong 
vb tu t:ong qua trinh giam sat hoat dong xay dung; 

- Tieu chf cua ky su giam sat la: lay hoat dong cua cac hang muc cong 
trinh xay dung lam doi tuong; lay phap luat, tieu chuan quy pham xay dung 
lam ch5 dua; lay viec nang cao chat lupng va hieu qua kinh te cua du an xay 
dirng lam muc dfch; 
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- Khong ngtrng hoc tap, nghien ciru va nang cao nghiep vu giam sat, kien 
tri phong each lam viec khoa hoc, la'y so lieu khoa hoc lam co so de danh gia 
chat lirong cong trinh. 

- Ton trong sir that khach quan, phan anh chan thuc tinh trang giam sat 
cong trinh xay dung va ciing dong nghiep giai quyet kip thdi cac van dd 
nay sinh; 

- Luon lang nghe va luon thau hieu cac y kien cua nha thau thi cong xay 
dung, thuc hien chi thi cua co quan quan ly xay dung, kip thdi tong ket bai 
hoc kinh nghiem de nang cao trinh do va nghiep vu giam sat. 

1.3. MOT SO QUY DINH VE CAP CHUNG CHI HANH NGHE GIAM 
SAT THI CONG XAY DUNG CONG TRINH 

1.3.1. Doi tuong dupe cap churng chi hanh nghe giam sat thi cong 
xay dung 

Dieu 2 Quyet dinh so 12/2005/QD-BXD 18/4/2005 cua Bo trudng Bo 
Xay dung ve viec ban hanh Quy che cap chung chi hanh nghe giam sat thi 
cong xay dung cong trinh quy dinh: 

1. Chung chi hanh nghe giam sat thi cong xay dung cong trinh cap cho ca 
nhan la cong dan Viet Nam, ngudi Viet Nam dinh cu d nude ngoai, ngudi 
nude ngoai hoat dong xay dung hop phap tai Viet Nam co nhu cau dupe cap 
chung chi, co du dieu kien quy dinh tai Di6u 6 va hd so quy dinh tai Dieu 7 
cua Quy che nay; 

Ca nhan giam sat thi cong xay dung cong trinh cua chu dau tu hoac cua 
cac to chifc tu v£n giam sat dupe chu d£u tu thue va ca nhan hanh nghe giam 
sat ddc lap bat bude phai co chung chi khi hanh nghe giam sat thi cong xay 
dung cong trinh. 

2. Ca nhan la ngudi nude ngoai, ngudi Viet Nam djnh cu d nude ngoai 
neu da co chung chi hanh nghe do to churc, chinh quyen nude ngoai ca'p 
dupe cong nhan de hanh nghe giam sat thi cong xay dung cong trinh d 
Viet Nam. To chile thud hoac quan ly true tiep cac ca nhan nay co trach 
nhiem kiem tra chung chi hanh nghe cua ho khi hoat dong xay dung tren 
lanh tho Viet Nam; 


58 



Ca nhan la nguai nude ngoai, nguai Viet Nam dinh cu a nu6c ngoai hanh 
nghe giam sat thi cong xay dung cong trinh tai Viet Nam neu chua co chung 
chi hanh ngh 6 phai xin cap theo quy dinh cua Quy che nay. 

3. Ca nhan dang la cong churc lam viec trong cac ca quan hanh chinh nha 
nuoc khong duac cap chung chi hanh nghP giam sat thi cong xay dung cong 
trinh theo Quy che nay. 

1.3.2. Dieu kien cap chung chi hanh nghe giam sat thi cong xay dung 
cong trinh 

A. Dieu kien cap chi'eng chi hanh nghe giam sat thi cong 

Dieu 6 Quyei dinh so 12/2005IQD-BXD ngay 18/4/2005 cua Bo truang 
Bo Xay dung quy dinh cu the dieu kien cap chung chi hanh nghe giam sat 
thi cong xay dung cong trinh: 

1. Ca nhan dang ky cap chung chi hanh nghe giam sat thi cong xay dung 
cong trinh phai dam bao cac diPu kien sau: 

a) Co quyen cong dan va co dii nang luc hanh vi dan sir theo quy dinh cua 
phap luat; 

b) Co trinh do chuyen mon tot nghiep dai hoc tra len thuoc chuyen nganh 

phii hop; 

c) Da true tiep tham gia thiet ke. thi cong xay dung hoac giam sat thi 
cong xay dung cong trinh it nhat 5 nam; 

d) Co chung nhin boi duong nghiep vu giam sat thi cong xay dung cong 
trinh do co so dao tao duac Bo Xay dung cong nhan quy dinh tai Chuang III 
cua Quy che nay; 

e) Dao dure ngh6 nghiep tot, chua co hanh vi gay ra su co, hu hong, lam 
giAm chat luang cong trinh trong cong tac giam sat thi cong xay dung; 

0 Co sue khoe dam nhan duac cong tac giam sat thi cong xay dung cong 
trinh tren hien truang. 

2. Doi vai ca nhan hoat dong giam sat thi cong xay dung cong trinh tai 
ving sau viing xa, rieng ve trinh do chuyen mon cho phep chap thuan van 
b^ng tot nghiep cao dang, trung cap thuoc chuyen nganh xay dung phu hap. 
Chung chi nay chi co gia tri hoat dong hanh ngh6 tai viing sftu, viing xa d6i 
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voi cac cong trlnh cap IV theo Nghi dinh quan ly chat lirang cong trinh xay 
dung so 209/2004/ND-CP ngay 16/12/2004 cua Chinh phu; 

3. Truong hop ca nhan da co chung chi hanh nghe kien true su hoac ky su 
khi dang ky cap chung chi hanh ngh 6 giam sat thi cong xay dung cong trinh 
chi can co them chung nhan boi duong nghiep vu giam sat thi cong xay 
dung cong trinh theo quy dinh tai khoan 1 Dieu nay. 

B. Dieu kien cap Igi cfu'tng chi hanh nghe giam sat thi cong 

Dieu 9 Quyet dinli so 12/2005/QD-BXD cua Bo truong Bo Xay dung quy 
dinh viec cap lai churng chi hanh nghe giam sat thi cong xay dung cong trinh 
nhu sau: 

1. Chung chi hanh nghe giam sat thi cong xay dung cong trinh duoc cap 
lai trong cac truong hop chung chi cu het han sir dung, bo sung pham vi 
hanh nghe hoac bi mat, rach nat. 

2. Doi voi truong hop churng chi hanh nghe het han, ca nhan xin cap lai 
can co don va ban khai qua trinh hanh nghe, chung nhan tham gia cac khoa 
b6i duong cap nhat kien thuc v6 van ban quy pham phap luat va nghiep vu 
giam sat trong thoi gian su dung chung chi cu co xac nhan cua co quan quan 
ly true tiep. Truong hop xin b6 sung pham vi hanh nghe giam sat, ngoai don 
va cac ban khai tren day can co them ban sao co cong chung cac van bang 
chuyen mon, chung nhan lien quan den pham vi hanh ngh6 bo sung va nop 
lai chung chi cu; 

3. Khi chung chi bi rach nat hoac bi mat, ca nhan xin cap lai can lam 
don co xac nhan cua co quan quan ly true tiep va nop lai chung chi rach nat 
neu con; 

4. Thu tuc cap lai chung chi: 

a) Ca nhan xin cap lai churng chi hanh nghe thuc hien cac quy dinh tai 
khoan 2, 3 Dieu nay va nop cho So Xay dung noi da cap churng chi cu. So 
Xay dung xem xet, cap lai chung chi hanh nghe cho cac ca nhan du thu tuc 
theo quy dinh. Thoi gian cap lai trong vong 15 ngay ke tir khi nhan du ho so 
hop le; 

b) Doi voi truemg hop cap lai churng chi hanh nghe bi mat hoac rach nat 
thi noi dung va thdi han cua chung chi moi duoc ghi dung nhu chirng chi cu. 
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1.3.3. Ho so dang ky cap chung chi hanh nghe giam sat thi cong 
xay dong 

Dieu 7 Qityei dink so 12/2005/QD-BXD cua Bo truong Bo Xay dung quy 
dinh Ho so dang ky cap chung chi hanh ngh6 giam sat thi cong xay dung 
cong trinh gom: 

1. Don dang ky cap chung chi hanh nghe giam sat thi cong xay dung 
cong trinh duoc quy dinh tai Phu luc 2 cua Quy che nay kern theo 03 anh 
mau c53 x 4 chup trong nam xin dang ky; 

2. Giay gidi thieu cua co quan, to chuc quan ly ngudi xin cap chung chi; 

3. Ban sao co cong chiing cac van bang chuyen mon, chung nhan lien 
quan den noi dung dang ky cap chung chi hanh nghe; 

4. Ban khai kinh nghiem cong tac, thong ke nhung cong trinh da true tiep 
tham gia thiet ke, thi cong xay dung hoac giam sat thi cong xay dung co xac 
nhan cua co quan quan ly true tiep hoac cua cac hoi ngh6 nghiep theo Phu 
luc 3 cua Quy che nay. 


1.3.4. Hoi dong tu van cap churng chi hanh nghe giam sat thi cong 
xay dung 

Dieu 8 Quyct dinh so 12(2005(QD-BXD cua Bo truong Bo Xay dung quy 
dinh Hoi dong tu van cap chung chi hanh nghe giam sat thi cong xay dung 
cong trinh nhu sau: 


1. Giam doc So Xay dung cac tinh, thanh pho true thuoc Trung uong 
thanh lap Hoi dong tu van xet cap chung chi hanh nghe giam sat thi cong 
xay dung cong trinh. Thanh phan Hoi dong tu van co tCr 5 den 7 ngudi 
bao gom: 

a) Dai dien So Xay dung, 

b) Dai dien Hoi nghe nghiep co lien quan den loai cong trinh va chuyen 
mbn giam sat. 


c) Dai dien cac ca nhan giam sat thi cong xay dung cong trinh co uy tin 
dc Hoi nghe nghiep gidi thieu. 

Tuy loai cong trinh va chuyen mon giam sat theo ho so dang ky cap 
chung chi hanh ngh6, Giam doc So Xay dung co the quyet dinh mdi them 
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dai dien cac S6 quan ly cong trinh xay dung chuyen nganh co lien quan 
tham gia Hoi dong tu van. 

2. So Xay dung ban hanh Quy che hoat dong cua Hoi dong tu van theo 
m&u tai Phu luc 4 cua Quy che nay. 

1.3.5. Dieu kien nang lire cua ca nhan hanh nghe giam sat thi cong 
xay dung cong trinh 

Dieu 54 Nghi dink so 12/2009/ND-CP (12/2/2009) cua Chink phu quy 
dinh di6u kien cua ca nhan hanh nghe doc lap thiet ke, khao sat, giam sat thi 
cong xay dung cong trinh: 

1. Di£u kien cua ca nhan hanh nghe doc lap thiet ke, khao sat xay dung, 
giam sat thi cong xay dung cong trinh nhu sau: 

a) Co chung chi hanh nghe phu hop voi linh vuc hanh ngh£; 

b) Co dang ky kinh doanh hoat dong hanh nghe thiet ke, khao sat, giam 
sat thi cong xay dung theo quy dinh cua phap luat. 

2. Pham vi hoat dong: 

a) Ca nhan hanh nghe doc lap khao sat xSy dung chi duac tu van cho chu 
dau tu ve viec lap nhiem vu khao sat, tham dinh de phe duyet ket qua tung 
loai khao sat phu hop voi chung chi; 

b) Ca nhan hanh nghe doc lap thiet ke xay dung cong trinh duoc thiet ke 
cac cong trinh cap IV cung loai va nha a rieng le; 

c) Ca nhan hanh ngh6 giam sat thi cong xay dung doc lap duoc giam sat 
thi cong x£y dung cong trinh cap IV cung loai va nha 6 rieng le. 

3. Ca nhan hanh nghe doc lap khi hoat dong phai thuc hien theo cac quy 
dinh cua phap luat. 

1.3.6. Quyen va nghia vu cua nguoi duoc cap cap chufng chi hanh nghe 
giam sat thi cong xay dung 

Dieu 10 Quyei dinh so 12/2005/QD-BXD cua Bo truang Bo Xay dung quy 
dinh cu the: quyen va nghia vu cua nguoi duoc cap chung chi hanh nghe 
giam sat thi cong xay dung cong trinh: 

1. Quyen: 

a) Yeu cau So Xay dung dia phuong cung cap thong tin v6 viec cap chung 
chi hanh nghd giam sat thi cong xay dung cong trinh; 
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b) Khieu nai, to cao nhung hanh vi vi pham cac quy dinh cua Quy 
che nay. 

2. Nghla vu: 

a) Khai bao trung thuc h6 so xin cap chung chi, nop le phi theo quy dinh 
va chiu trach nhiem trudc phap luat ve su chinh xac cua h6 so; 

b) Hanh nghd dung voi n6i dung chung chi dirqc cap; 

c) Khong dirqc cho ngirdi khac thue, muon hoac sira chira chung chi 
hanh nghe; 

d) Khong duqc vi pham dao due nghe nghiep, g^y ra su co, hu hong, lam 
giam chat luqng cong trinh xay dimg; 

e) Xua't trinh chung chi hanh nghe va chap hanh cong tac kiem tra, thanh 
tra cua co quan quan ly nha nuoc ve xay dung doi voi hoat dong giam sat thi 
cong xay dung cong trinh. 

1.3.7. Dieu kien nang lire doi voi to churc tu van khi giam sat thi cong 
xay dung cong trinh 

Dieu 51 Nghi dinh so 1212009/ND-CP (12/2/2009) cua Chinh phu quy 
dinh di6u kien nang luc cua to chuc tu van khi giam sat thi cong xay dung 
cong trinh 

1. Nang luc cua to chuc giam sat cong trinh duqc phan thanh 2 hang theo 
loai cong trinh nhu sau: 

a) Hang 1: 

- Co ft nhat 20 ngudi co chung chi hanh nghe giam sat thi cong xay dung 
cong trinh thuoc cac chuyen nganh phu hop; 

- Da giam sat thi cong xay dung ft nhat 1 cong trinh cap dac biet hoac cap 
I, hoac 2 cong trinh cap II cung loai. 

b) Hang 2: 

- Co ft nhat 10 ngudi co chung chi hanh nghe giam sat thi cong xay dung 
ccng trinh thuoc cac chuyen nganh phu hop; 

- Da giam sat thi cong xay dung ft nhat 1 cong trinh cap II hoac 2 cong 
tr.nh cap III cung loai. 


63 



2. Pham vi boat dong: 

a) Hang 1: duoc giam sat thi cong xav dung cong trinh cap dac biet. cap 
l. II. Ill va IV ciing loai: 

b) Hang 2: dugc giam sat thi cong xav dung cong trinh cap II. Ill va IV 
ciina loai: 

c) Doi voi to chuc chua du dieu kien de xep hang thi dirge giam sat thi 
cong xav dung cong trinh cap IV cung loai. 

3. Doi vo'i to chut tir vail giam sat thi cong xiiv dung cong trinh dura du 
dieu kien de xep hang, neu da giam sat thi cong it nhat 5 cong trinh cap IV 
thi dirge giam sat thi cong xav dung cong trinh cap III cung loai. 

1.3.8. Quycn va nghla vu cua nha thau giam sat thi cong xav dung 
cong trinh 

Dieu 90 Luat Xav dung quy dinli: 

1. Nha thau giam sat thi cong xav dung cong trinh co cac quycn sau day: 

a) Nghiem thu xac nhan khi cong trinh da thi cong brio dam dung thiet 
ke. theo quy chuan, tieu chuain xav dung va bao dam chat lugng: 

b) Yeu cau nha thau thi cong xav dung there hicn theo dung hop dong: 

c) Bao luu cac v kien cua minh doi veri comz viec giam sat do ininh dam nhan; 

d) Tir choi veu cau bat hop lv cua cac ben co lien quan: 

d) Cac quyen khiic theo quy dinh cua phap luat. 

2. Nha thau giam sat thi cong xav dung cong trinh co cac nghla vu sau day: 

a) Thuc hien cong viec giam sat theo dung hop dong da kv ket: 

b) Khong nghiem thu khoi lugng khong bao dam chat lugng va cac tieu 
chuan kv thuat theo yeu aiu cua thiet ke cong trinh: 

c) Tu choi nghiem thu khi cong trinh khong dat yeu cau chat lugng: 

d) DC' xuat voi chii diiu tu xav dung cong trinh nhung bat hgp lv ve thiet 
ke de kip tho'i sua doi; 

d) Mua bao hiem trach nhiem nglie nghiep; 

e) Khong duoc thong dong voi nha thau thi cong xav dung, voi chu 
dau tu xav dung cong trinh va co cac hanh vi vi pham khac lam sai lech 
ket qua giam sat; 
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g) Boi tlurdng thiet hai khi lam sai lech ket qua giam sat doi vdi khoi 
lirang thi cong khong dung thict ke, khong tuan theo quy chuan, tieu chuan 
xay dung nhung ngudi giam sat khong bao cao vdi chu driu tu xay dung 
cong trinh hoac ngiroi co tham quven xu ly, cac hanh vi vi pham khac gay 
thiet hai do loi cua minh gav ra: 

h) Cac nghla vu khac theo quy dinh cua phap luat. 

1.3.9. Quven va nghla vu cua chu dau tir xay dung cong trinh trong 
vice giam sat thi cong xay dung cong trinh 

Dicii 89 Luat Xay difny quy dinh: 

1. Chu dau tu xav dung cong trinh trong viec giam sat thi cong xay dung 
cong trinh co cac quven sau day: 

a) Duoc tu there hien giam sat khi co du dieu kien nang lire giam sat thi 
cong xay dung; 

b) Dam pham ky ket hap dong, theo doi. giam sat viec thuc hien hap dong; 

c) Thav doi hoac yeu c^u to chuc tu van thay doi ngudi giam sat trong 
trirdng hop ngudi giam sat khong thuc hien dung quy dinh; 

d) Dinh chi thuc hien hoac chain dirt hop dong giam sat thi cong xay 
dirng cong trinh theo quy dinh cua phap luat; 

d) Cac quydn khac theo quy dinh ora phap luat. 

2. Chu dau tu xay dung cong trinh trong viec giam sat thi cong xay dung 
cong trinh co cac nghla vu sau day: 

a) Thue tu van giam sat trong trudng hap khong du dieu kien nang lire 
giam sat thi cong xay dung de tu thuc hien; 

b) Thong bao cho cac ben lien quan ve quycn va nghla vu cua tu van giam sat; 

c) Xir ly kip thdi nhung de xuat cua ngudi giam sat; 

d) Thuc hien day du cac nghla vu da thoa thuan trong hap dong giam sat 
thi cong xav dung; 

d) Khong duac thong dong hoac dung anh hirdng cua minh de ap dat lam 
sai lech ket qua giam sat; 

e) L.uu trir ket qua giam sat thi cong xay dung; 

g) Boi thuong thiet hai khi lira chon tu van giam sat khong du dieu 
kien nang lire giam sat thi cong xay dung, nghiem thu khoi luang khong 
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dung, sai thiet ke va cac hanh vi vi pham khac gay thiet hat do loi cua 
minh uav ra: 

h) Cac nghTa vu khac theo quy dinh cua phap luat. 

1.4. HE THONG QUY CHUAN XAY DUNG VA TIEU CHUAN XAY 
DUNG TRONG GIAM SAT THI CONG XAY DUNG CONG TRINH 

1.4.1. Tong quail ve he thong quy chuan va tieu chuan xay dung Viet 
Nam va Qudc te 

/. Khdi niem ve tieu chuan, quy chuan xay dung 

1. Khai niem ve tieu chuain xay dung 

a) Theo quail diem cu (truoc nam 1990 tai Viet Nam): 

Tieu chuan la mot van ban phap quy ky thuat trong do de ra cac quy dinh 
thong nhat va hop ly diroc xay dung theo mot thu tuc nhat dinh, trinh bay 
theo mot the thuc nhat dinh duoc mot co quail co tham quyen ban hanh de 
bat buoc ap dung hoac khuyen khich ap dung. 

Theo quan diem nav tieu chuain la mot van ban phap quy. cac tieu chuan 
Viet Nam tioi chung va tieu chuan xay dung noi rieng la bftt buoc ap dung. 
Don vi nao lam khac voi tieu chuan phai lam don xin phep ngoai le ap dung 
lieu chuan. 

b) Theo quan diem cua to chdc Tieu chuan hoa Quoc te (ISO): 

Tieu chuain la mot tai lieu ky thuat. dupe thiet lap bang each thoa thuan 
trong do neu ra cac quy tac, huong dan hoac la cac dac tinh cua cac hoat 
dong hay ket qua cua cac hoat dong, do mot co quan dupe cong nhan phe 
duvet, de sir dung lap lai nham dat dupe muc do toi uu, trong mot hoan canh 
nhat djnli. 

Theo quan diem nay tieu chuain da co nhung thay d6i rat co ban: No dupe 
xay dung bang each thoa thuan (the hien 6 ch6 khong co nhung quan diem 
doi khang ve co ban) va do mot co quan dupe cong nhan phe duyet roi cong 
bo co s5n d6 moi ngudi co the: stir dung; tieu chuain ban than no khong pliai 
la mot van ban phap quy ky thuat. moi nguoi co the sir dung tieu chuain khi 
can thiet. 

c) Theo Luat Xay dung tai Khoan 20. Dieu 3, Chuang I, Tieu chuain 
xay dung dupe giai thtch hieu nhu sau: 
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Tieu chuain xay dung la cac quy djnh ve chuan muc ky thuat. djnh muc 
kinh te - ky thuat. trinh tir thuc hien cac cong vice ky thuat, cac chi lieu, cac 
chi so ky thuat va cac chi so tu nhien dupe co quan, to churc co tham quyen 
ban hanh hoac cong nhan de ap dung trong boat dong xay dung. 

Tieu chuan xay dung gom lieu chuan bat buoc ap dung va tieu chuan tu 
nguven ap dung. 

Nhu vay theo thong le quoc te va theo Luat Xay dung hien hanh cua Viet 
Nam, cac dang van ban kv thuat hien hanh dubi day deu thuoc lie thong tieu 
chuan xay dung Viet Nam: 

- Cac tieu chuain xav dune; 

- Cac quy pham xay dung: la van ban tieu chuain quy djnh gan ket cac 
lieu chuan can sir dung de di den hoan chinh mot quy trinh cong nghe trong 
xay dung; 

- Djnh mure kinh te kv thuat; 

1’ieu chuain da phan dupe ban hanh dirdi dang hinh thuc tu nguven ap 
dung \a khi nav no dupe coi la dang van ban tai lieu ky thuat; 

Mot so it tieu chuan xav dung lien quan den cac dieu kien tir nhien dac 
thu Viet Nam (khi hau, dia chat thuy van, dong dat...), lien quan den dam 
bao an loan sure khoe. moi sinh, inoi trudng, dupe ban hanh duo'i dang 
hinh thuc bat buoc ap dung (bat buoc ap dung toan phSn hoac tirng phan 
tieu chuain). cac tieu chuan nay ngay sau khi ban hanh co hieu luc ap 
dung, mac nhien no dupe xep vao dang van ban quy pham phap luat. Viec 
xac djnh tren la hoan toan tuong dong va phu hop voi phan loai van ban 
ky thuat theo Hiep dinh rao can ky thuat trong thuong mai (TBT) do To 
cliUc Thuong mai The gibi (WTO) quy djnh. gom 2 loai van ban: Tai lieu 
ky thuat va Van ban phap quy kv thuat. 

2. Khai niem ve quy chuain xay dung 

Chi co nganh Xav dung la ban hanh van ban phap quy ky thuat dubi dang 
ten goi la cac Quy chuan xay du'ny. 

Quv chuan xay dung la van ban dubi luat, co tilth phap che va quy djnh 
cac you cau toi thieu ve ky thuat doi vbi cac san pham cua boat dong xay 
dung. Tai Viet Nam, Quy chuan xav dung la van ban dubi luat xay dung duy 
nhat neu xet \e phuong dien kv thuat va bao trum moi hoat dong xay dung. 
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Quy chuitn xay dung la co so' ky thuat cho viec lap, tham dinh va phe 
duvet cac du an ve quy hoach, do an thiet ke ky thuat cong trlnh xav dung, 
la quy pham kiem tra cong tac thi cong, nghiem thu, cho phep dua cong 
trlnh vao sir dung dung muc dfch. Quy chuan xay dung cung dong thoi xac 
dinh cac tieu chuan xay dung duqc ap dung cho cong trlnh la hop phap hay 
khong hop phap. 

Theo Luat Xay dung tai Khoan 19, Dieu 3. Chuong 1, Quy chuan xay 
dung duoc hieu nhu sau: 

Quy chuan xav dung la cac quy dinh toi thidu bat buoc ap dung trong moi 
hoat dong xav dung do co quan quan ly Nha nuoc co tham quy^n ve xay 
dung ban hanh. 

Trong do: 

- Hoat dong xay dung bao g6m lap quy hoach xay dung, lap du an dau tu 
xav dung cong trlnh. khao sat xay dung, thiet ke xay dung cong trlnh, thi 
cong xay dung cong trlnh, giam sat thi cong xay dung cong trlnh, quan ly du 
an dau tu xay dung cong trlnh, lira chon nha thiiu va cac hoat dong khac co 
lien quan den xay dung cong trlnh. 

- Co quan quan ly Nha nuoc co thaim quyen vt! xay dung: theo Khoan 2 
Dieu 112 Luat Xay dung thi: Bo Xay dung chiu trach nhiem truoc Chinh phu 
there hien thong nhat quan ly nha nuoc \6 xay dung. 

Cau true cua quy chuan xay dung Viet Nam: 

Quy chuan xay dung Viet Nam co cau true ba cap va mo 
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Trong do: 

- Cac giai phap dupe chap thuan khong chi la nhung giai phap dupe de ra 
trong quy chuan xay dung ma con la giai phap ky thuat khac neu qua tha’m 
tra cluing dam bao du'pc cac yeu cau da de ra (cau true mof); 

- Giai phap neu trong quy chuan xay dung la cac Tieu chuan Viet Nam 
(TCVN). Tieu chuan xay dung (TCXD), Tieu chuan xay dung Viet Nam 
(TCXDVN). Tieu chuain nganh (TCN), thiet ke die’n hinh do ca quan co 
thaim quyen ban hanh; 

- Giai phap chua neu trong quy chuan xay dung la cac tieu chuan Viet 
Nam la cac tieu chuan quoc te, nuac ngoai. Cac giai phap mai dupe tham 
dinh la dat cac yeu cau kv thuat toi thieu cua quy chuan xay dung. Do la cac 
tieu chuan nuac ngoai dupe phep ap dung 6 Viet Nam. 

3. Su khac nhau giua quy chuan xay dung va tieu chuan xay dung 

* Quy chuain la cac quy dinh toi thieu bat buoc ap dung trong moi hoat 
dong xay dung, no la dang van ban phap quy ky thuat: con tieu chuan la tai 
lieu ky thuat dupe thiet lap bang thoa thuan. tu nguyen ap dung, ban than no 
khong phai la van h;’m phap quy ky thuat. 

* Quy chuan xay dung do ca quan quan lv Nha nuac tham quy6n vi xay 
dung ban hanh (cu the la do Bo trudng Bo Xav dung ky Quyet dinh ban 
hanh). Tieu chuain luy Ihco phan cap niuc do. do to chuc co thaim quyen ban 
hanh hoac cong nhan de ap dung trong hoat dong xay dung. 

* Qu\ chuan xav dung thuong dirac hien <oan va ban hanh duai hai dang 
co ban sail 

Quy chuan muc tieu. la cac quy dinh huiVng dim ca ban chung. thiet lap 
cac yeu cau toi thieu huang tdi muc tieu can dat dupe; 

- Quy chuain llnh vuc chuyen nganh: la cac quy dinh dupe xay dung tren 
ca so cac muc tieu co bao gom cac yeu cau cu the, trong truang hop can 
thiet co cac huang din chi tiet nhim giam thieu cac hie’u nham khi ap dung 
quy chuain; 

II. He thong quy chuan , tieu chuan trong xay dung cua Viet Nam 

1. Cong tac tieu chuan hoa 

Tieu chuan hoa la mot hoat dong bao gom qua trinh xay dung, ban hanh 
va ap dung tieu chuan, la hoat dong thiet lap cac dieu khoan de’ su dung 
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chung. co tfnh trung lap doi voi nhung van db thuc te hoac tiem an, nham dal 
dugc muc trat tu toi uu trong khung canh nhat dinh 

Nhu vay, ta co the hien mot each day du ve tieu chuan hoa la qua trinh 
tir A den Z cua viec: bat dau khao sat, dieu tra tim hieu nhu cau xav dung, 
bien soan lieu chuan moi; den dang ky. xay dung ke hoach soan thao tieu 
chuain, thong qua db cuong ky thuat du an lieu chuain: trien khai nghien cuu 
bien soan du thao tieu chuain, 1 6 chuc hoi thao lav y kien gop y cho dir thao 
tieu chuan; t6 chuc nghiem thu va ban hanh tieu chuan; trien khai phat 
hanh. pho bien ap dung tieu chuan; theo doi qua trinh ap dung, thu lhap v 
kien phan hoi ve ap dung tieu chuan va du kien cho buoc soat xet hoan 
thien tieu chuan. 

Muc dich chinh cua cong tac tieu chuain hoa la thiet lap cac dieu khoan 
quy dinh de sir dung chung, co tfnh trung lap doi vo'i nhung van de thirc te 
hoac tiem an. nham dat dugc muc trat tu toi uu trong mot khung canh nhat 
dinh. Dieu do co tac dung rat 16n la chain dut tinh trang tu do, tuy tien, hon 
loan cua phuong thuc san xuat nho, dua n6n san xuat va cac hoat dong cua 
xa hoi di vao ky cuong, trat tu va thong nhat. 

Lgi fch mil lieu chuan hoa mang lai dugc thd hien: 

- Thuc day lien bo ky thuat, nang cao hieu qua cua san xuat, nang cao 
nang suat lao dong xa hoi; 

- On dinh va nang cao chat lugng san pham, cong trinh xay dung; 

- Gop phan hoan thien viec to chuc quail lv nen kinh te quoc dan; 

- Stir dung hgp ly cac nguon tai nguyen, tiet kiem nguyen, nhien vat lieu, 
giam chi phi lao dong xa hoi; 

- Dam bao an loan lao dong va sue klioe con nguoi; 

- Phuc vu tot cac nhu c^u quoc phong; 

- Phat trien hgp tac quoc te ve kinh te - khoa hoc kv thuat, day manh xuat 
khau. lam can cu de huo'ng ddn nhap khau; 

2. He thong tieu chuain, quy chuain xay dung Viet Nam 
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QI Y ClIIiAN XAY DUNG V’A TIHU CHUAN XAY DUNG 
TRONCi Ilf- THONG Ql : AN LY 

Tir 01/7/2004 Tir 01/01/2007 



A 


A 


<— LInh vit'c quan ly -> 


<r- Linh vuc ky thuat —> 


a) He thong lieu chuan: 

Hien nay. cluing (a da ct) mol lie thong tieu chuan xay dung kha do so voi 
lion mot ngan lieu chuan ky thuat nhu': cac Tieu chuain Viet Nam (TCVN), 
Tieu chuan xay dung (TCXD). Tieu chuan xav dung Viet Nam (TCXDVN) 
dans co hieu luc. 

Nam 1997 Bo Xay dung da ban hanh Tuven tap lieu chuain xav dung 
(1 I tap) gom 523 tieu chuan thong dung dupe bien soan tmh toi thoi diem 
nam 1997. 


Lan tai ban (nam 2004) bp Tuven tap nav da co them mot so tieu chuan 
ban hanh toi then diem nam 1998. 


Tuy nhien. mot so Ion cac tieu chuan cu it thong dung (\T du cac tieu 
chuain ve bu long, dai oc....) va cac tieu chuan ban hanh tu nam 1998 den 
nay khong co trong Tuven tap nay. 
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b) He thong quy chuan: 

Cac quy chuan xay dung ra doi xuat phat tu viec chuyen ddi he thong 
lieu chuan tir hinh thuc bat buoc ap dung sang tir nguyen ap dung. De 
kiem soat boat dong xav dung can phai co cac yeu cau chung toi thieu. 
bat buoc phai tuan thu trong quy hoach, thiet ke, thi cong xay dung nen 
dang van ban quy chuan xay dung da ra doi. Dieu nay cung phan anh tinh 
tuong d6ng cac he thong van ban tieu chuan xay dung Viet Nam vdi mo 
hinh chung cua cac nude phat trien tren the gidi nhu My, Anh, Nhat. 
Nam 1996 va 1997 bo Quy chuan xay dung lan dau tien duoc ban hanh 
go in ba lap: 

- Tap 1 gom hai phan: Nhung quy dinh chung va thiet ke quy hoach 
xay dung. 

- Tap 2 gom ba phan: Cong trinh dan dung, cong nghiep: Cong tiinh xay 
dung chuyen nganh; Thi cong xay lap 

- Tap 3 la tap phu luc ve cac thong so phuc vu thiet ke, thi cong. 

Bo quy chuan nay da dua ra cac veu cau rat quan trong ve cac llnh vuc 
'r>na xay dung nhu ve quy hoach xay dung da dua ra cac yeu cau cu the ve 
mat do xav dirng, khoang lui, chieu cao nha. chieu tong ban cong, quan he 
\oi dudng pho va voi cong trinh ke can... phuc vu cho cong tac quv hoach. 
Ve lTnh vuc phong chong chay cung da co cac quy dinh toi thieu bat buoc 
phai tuan theo nhu thdi han chiu lua cua ket cau cong trinh, veu cau ve thoat 
nan. veu cau vc he thong nude cuu hoa... 

S'u mot thoi gian sir dung bo Quy chuan nay dang duoc soat xct lai va 
mot not dung quan trong dang duoc tach ra thanh cac quy chuan rieng. Vi 
du phSn cap thoat nude da co quy chuan mdi duoc ban hanh la “Quy chuan 
he thong cap thoat nude trong nha va cong trinh” ban hanh nam 1999 va quy 
chuain \'& phong chong chay cung dang duoc bien soan mdi. 

Nam 2002 Bo Xay dung da ban hanh “Quy chuan xay dung cong trinh de: 
dam bao cho ngudi tan tat tiep can su dung”, Quy chuan nay de cap den noi 
dung mdi chua duoc neu to trong bo Quy chuain ban hanh nam 1997. 

Thang 11 nam 2005 Bo Xay dung co ban hanh them mot quy chuan mdi 
la "Quy chuan xay dung Viet Nam - Cac cong trinh xay dung sir dung nang 
luong co hieu qua". 
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Nhu' vay cho den nay ngoai ba tap Quv chuan ban hanh nam 1996 va 
1997 da co them ba quy chuan mbi nang tdng so cac quy chuain xay dung 
len sau quy chuan. 

3. Phan cap quy chuan, lieu chuan va ma hoa tieu chuain xay dung 
Viet Nam 

Thuc trang he thong tieu chuan, quy chuan trong linh vuc xay dung hien 
nay co the phan chia thanh ba cap the hien b bang 1. 


Bang 1. Phan cap he thong tieu chuan, quy chuan trong xay dung 


— - 

Cap tieu chuan 

Ma hieu 

Llnh virc 

Noi ban hanh 


TCVN 

San pham hang hoa: vit lieu 
xay dung, che pham xay dung, 
co' khi xay dung 

Bo Khoa hoc va 
Cong nglie 

Cap nha nude 

• 

TCVN 

TCXD 

TCXDVN 

QCXD 

Khao sat. quy hoach, thiet ke, 
thi cong xay lap, nghiem thu, 
bao hanh. bao tri,... 

Bo Xay dung 

i . .... 

r 

i 

22 TCN 

Xay dung (iiao thong 

Bo GTVT 

Cap Nganh 

! 

14 TCN 

Xay dung Thuy lpi 

,.. ... 

Bo Nong nghiep 
va PTNT 

! 


1 Clui yen cac lTnh vuc sail xuat 

Tdng cong ty. 

Cap co sd 

TC 

: vat lieu, che pham xay dung 

Cong ty, Nha 

i 

L_ 


va co kill xay dung 

may, hoi. 


Cac tieu chuan cap Nha nude diro'c ma hoa phu hop vbi khung phan loai 
tieu chuan quoc te theo 3 cap gom: dang hlnh tieu chuan + so thu tu ban 
hanh + nam ban hanh tieu chuan. Vf du TCVN 2737 - 1995 dupe nhu sau: 

- TCVN la dang hlnh tieu chuan (tieu chuan Nha nuoc) 

- 2737 la so thu tu ban hanh tieu chuain 

- 1995 la nam ban hanh tieu chuan 

Truoc day cac tieu chuain cap nganh cua Bo Xay dung dupe mang ky hieu 
20 TCN, tuy nhien cac tieu chuan nay da dupe soat xet lai va cac tieu chuain 
nao con phu hop thl dupe chuyein doi thanh tieu chuain cap Nha nude mang 
k} hieu TCXD. 
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Hien tai cac tieu chuan cap Nha nude do Bo Xav dung ban hanh mang ky 
liieu TCXD va TCXDVN sir dumz chuns he I lion 2 danh so thCr tir ban hanh, 
nghta la se khong co cac lieu chuain co cung so thu' tu ban hanh nhung mang 
hai ma so TCXD va TCXDVN. 

4. Phan loai lieu chuan xav dung 

Bo lieu chuan 11 tap do Bo Xay dung ban hanh co phan loai cac lieu 
chuan xay dung ra thanh 6 llnh vuc. Cach phan loai hien hanh nliin chung 
tuong doi gon nhung con nhieu bat cap va chua tuong dong vdi he thong 
phan loai lieu chuain cua ISO va cac nude tieu lien tren the gio'i, do do trong 
khuon khd de tai cap Nha nuoc "Nghien cuu xay dung dong bo he thong tieu 
chuain Xay dung Viet Nam den nam 2010 theo huong doi mdi, hoi nhap" he 
thong cac tieu chuain xay dung dupe cilia nho thanh 09 llnh vuc, trong cac 


llnli vuc co cac nhom nho de lien lham khao: 

01 - Nhung van d6 chung: 8 nhom 

02 - Quy hoach, khao sat: 7 nhom 

03 - Thiel ke cong trinli: 7 nhom 

04 - Ket cau cong trinli: 7 nhom 

05 - Cong nglie thi cong va thiet bi xay dung: 1 2 nhom 

06 - Vat lieu xav dune: 1 1 nhom 

■ 

07 - He thong thiet bi kv thuat cong trinli xav dung: 6 nhom 

08 - Pliuong phap thu*: 13 nhom 

09 - Kinli te ke hoach, to chuc quan ly: 4 nhom 


Cac nhom nho trong llnh vuc cong nglie thi cong va thiet bi xay dung 
bao g6m: 

05.01 Thi cong nghiem thu cong trinh dat, nen mong, coc. 

05.02 Thi cong nghiem thu cong trinh ket cau g6, thep, gach da, be tong. 

III. Gioi thieu mot so he thong tieu chuan nude ngoai 

I. He thong tieu chuain ISO 

To chuc tieu chuain hoa quoc te ISO (http:\www.iso.org) la mot trong 3 tP 
chuc boat dong tieu chuan hoa Ion nhat the gio'i (bao g6m ISO, IEC va ITU). 
To chuc ISO ra doi tu 23/2/1947, tmh den 1/2003 ISO da co hon 146 nude 
thanh vien tham gia. Viet Nam la thanh vien clifnh thuc cua ISO tu' nam 
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1077. Pham vi boat dong cua ISO trai rpng tren tat ca cac linh vuc tieu chuan 
ngoai trir llnh virc dien, dien tir va vien thong do cac to chuc 1EC va ITU 
dam nhan. Cac lieu chuain ISO duoc phan thanh 3 cap: 

a) Cap 1: Cac llnh virc chuycn nganh, gom 40 linh virc trong do cac tieu 
chuan ve xay dung chu yeu dupe xep vao hai llnh virc mang ma so: 91 - Vat 
lid'u xay dung nha va 93 - Xay dung dan dung. 

Ngoai ra con mot so Hull vuc khac co lien quan tdi xay dung nhu: 
1.3 - Bao ve mot truong. sue khoe va an toan; 27 - Nang luong va truyen 
nhiet: 81 - Thuy tinh va gom. ... 

b) Cap 2: Tu 40 llnh vuc chuyen nganh dupe phan chia lam 340 nhom 
dupe ky hieu bang 3 chu so tiep theo. 

c) Cap 3: Trong 340 nhom cap 2 co 127 nhom dupe phan chia tiep thanh 
cac phan nhom (cap 3). dupe ky hieu bang 2 chu' so. 

Vi du cac lieu chuan ve ket cau be tong duoc sap xep trong he thong ISO 
nhu sau: 91.080.40 Ket cau be tong. 

Dupe hieu la: Ket cau be tong 

- Thuoc llnh vuc 91 - Vat lieu xay dung nha; 

- Thuoc nhom 080 - Ket cau nha: 

- Kv hieu phan nhom 40. 

Ve kv hieu, cac tieu chuan quoc gia ciia Viet Nam dupe ma hoa phu hop 
vdri khung phan loai lieu chuan quoc te nen ten tieu chuan cua Viet Nam kha 
giong voi ten tieu chuan ciia ISO. 

Ten tieu chuan ISO bao gom: ten to chuc ban hanh tieu chuain - so thu tu 
ban hanh (+ cac phan cua tieu chuan) - nam ban hanh tieu chuain. 

Vi du: ISO 10721-1: 1997 Ket cau thep - Phan 1: Vat lieu va Thiet ke. 

2. He thong tieu chuain chau Au 

Cac nuoc trong khoi cong dong chau Au da hop tac trong llnh vuc tieu 
chuan hoa ve xay dung de ban hanh cac quy chuan, lieu chuan chau Au 
nham sir dung chung cho cac nude thanh vien, xoa bo cac rao can ve ky 
thuat, thuong mai giua cac nude. Hien tai, ban tieu chuan hoa chau Au da 
dua ra nhom tieu chuain ve ket cau EUROCODE gom 10 bo: 

EUROCODE 0: Basis of structural design (Co so thiet ke ket cau): 
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EUROCODE 1: Actions on structures (Tac dong len ket cau); 

EUROCODE 2: Design of concrete structures (Thiet ke ket cau be tong 
cot thep); 

EUROCODE 3: Design of steel structures (Thiet ke ket cau thep); 

EUROCODE 4: Design of composite steel and concrete structures (Thiet 
ke ket cau composit thep va be tong); 

EUROCODE 5: Design of timber structures (Thiet ke' ket cau g6); 

EUROCODE 6: Design of mansory structures (Thiet ke ket cau the xay); 

EUROCODE 7; Geotechnical design (Thiet ke dia ky thuat); 

EUROCODE 8: Design of structures for earthquake resistance (Thiet ke 
ket cau chiu dong dat); 

EUROCODE 9: Design of aluminium structures (Thiet ke ket cau nhom). 

Day la cac nhom tieu chuan ma khong phai la cac quy chuan theo each 
dinh nghia ve quy chuan vi no khong bdt buoc phai ap dung trong moi 
hoat dong xay dung. M6i nhom tieu chuan nay bao gom cac tieu chuan 
thanh phin. 

3. He thong tieu chuan Vuong quoc Anh 

Hoat dong tieu chuain hoa 6 Vuong quoc Anh duo'c bat dau tir rat sam, 
khoang dau the ky XIX. Hien nay, bo tieu chutin Anh co khoang 17.000 tieu 
chuan, trong do co hon 2000 tieu chuan ve llnh vuc xay d-ung. 

Cac tieu chuiin xay dung cua Vuong quoc Anh truoc kia co ky hieu la CP 
(code of practice), sau nam 1975 cac CP nay dupe chuyen dbi dan thanh BS 
(British Standard). Tuy nhien hien tai van con nhieu CP chua dupe chuyen doi. 
Voi xu the hoi nhap, Vuong quoc Anh con chap nhan cac tieu chuan chau Au 
va tieu chuan cua t6 chuc tieu chuan hoa quoc te ISO de' sir dung 6 Anh nen co 
them cac loai ky hieu BS EN doi voi tieu chuan chau Au va BS ISO dbi voi 
tieu chuain ISO. Cac ky hieu ve so thu tu va nam ban hanh van giu nguyen. 

He thong van ban phap quy tuong duong voi he thong quy chuan cua 
nubc ta la bo Building Regulations (tarn djeh la quy chuain xay dung) do Thu 
ky thu nhat cua lien bang (Anh va xu Uen) duyet va Van phong Pho Thu 
tuong (Office of the Deputy Prime Minister) ban hanh. Trong do co cac yeu 
cau cu the ve thiet ke va thi cong cong trinh xay dung dupe nhom thanh 13 
phan nhu sau: 
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- Approved Document A - Structures (Ket cau) 

- Approved Document B - Fire safety (An loan chay) 

- Approved Document C - Site preparation and resistance to moisture 
(Giai phong mat bang va chong aim) 

- Approved Document D - Toxic substances (Cac chat doc hai) 

- Approved Document E - Resistance to the passage of sound (Cach am) 

- Approved Document F - Ventilation (Thong khi) 

- Approved Document G - Hygiene (Ve sinh) 

- Approved Document H - Drainage and waste disposal (Thoat nude va 
chat lhai) 

- Approved Document J - Combustion appliances and fuel storage 
systems (Cac thiet bi gav chay va lie thong chura nhien lieu) 

- Approved Document K - Protection from falling, collision and impact 
(Bao ve nga, \o va va dap) 

- Approved Document L - Conservation of fuel and power (Sir dung nang 
I nong co hieu qua) 

- Approved Document M - Access and facilities for disable peole (Tiep 
can va sir dung cho ngudi tan tat) 

- Approved Document N - Glazing - safety in relation to impact, opening 
and cleaning (Kinh - an loan co lien quail tdi va dap, mo va lau lira) 

Cac quy chuan ciia Vuong quoc Anh la cac van ban phap quy bat buoc 
pluii tuan thu. Ai xay dung vi pham quy chuan se bj phat tdi 5000 bang 
(I bang tirong duong khoang 30.000 VND) dong thdi phai tien hanh sura 
ciiu'a cho phu hop vdi quy chuan. neu khong se bi phat tiep 50 bang cho m6i 
ngay con vi pham. 

4. He thong lieu chuan My 

6 My co rat nhieu td chuc lain tieu chuan (khoang 600 to churc), trong do 
co khoang 10 to chirc co uv tin. 

Trong !Tnh vuc xay dung, cac bo tieu chuan do cac to chuc ASTM, ACI, 
AASHTO, ASCE ban hanh la nhung bo tieu chua’n co uy tin va duoc pho cap 
ap dung 6 nhieu nude. 

Rieng ve llnh vuc vat lieu va thi nghiem, bo tieu chuain ASTM da co 
khoang hon 12 000 tieu chuan. 
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De phuc vu quan ly xay dung, d My cung co cac bo "tieu chuan dang quv 
chuain" (code) giong vdi quy chuain xay dung ve mat ky thuat, nghia la cung 
dua ra cac veu citu toi thieu chung nhat, tuv nhien viec ap dung cac code nay 
phu thuoc vao co quan quan Iv xav dung dia phuong. 

Tu nam 1997 trd ve tru'dc. My co mot so to chuc xav dung code co uy tin 
la ICBO - the International Conference of Building Officials, BOCA - the 
Building Officials and Code Administrators International, SBCCI - the 
Southern Building Code Congress International. IAPMO - the International 
Association of Plumbing and Mechanical Officials. Cac td chuc nay da xay 
dung dupe nhidu bo code manh va song song ton tai. vi du: 

- Phan thiet ke co cac bo code nhu: 

+ Uniform Building Code - do ICBO ban hanh, 

+ BOCA National Building Code - do BOCA ban hanh 

+ Standard Building Code - do SBCCI ban hanh 

- Phan cap thoat nuac co cac bo code nhu: 

+ International Plumbing Code - do ICBO ban hanh 

+ Uniform Plumbing Code - do IAPMO ban hanh 

+ BOCA National Plumbing Code- do BOCA ban hanh 

+ Standard Plumbing Code - do SBCCI ban hanh 

Cac co quan quan ly dia phuong se chon lay code nao phu hop de su dung 
nhu quv chuan bdt buoc phai tuan thu. Do do khi muon lien hanh hoat d5ng 
xay dung o' vung nao ngudi ta phai tim hieu cac code ap dung tai vung do, 
ciic code nay thay d6i lien tuc nen viec cap nhat thong tin ve code tai cac dia 
phuong la het sue quan trong. Mot so code da dupe chap nhan khong chi d 
nhieu noi tren nuoc My ma con dupe su dung 6 nhieu nuoc tren the gidi nhu 
Uniform Building Code. Nuoc ta cung da xay dung quy chuain cap thoat 
nuoc tren co so cua Uniform Plumbing Code - do IAPMO ban hanh. 

Do cac dia phuong chap nhan cac code khac nhau gav kho khan cho hoat 
dong xay dung nen nam 1994 ba tP chuc ICBO. BOCA, SBCCI da lap ra mot 
t6 chuc goi la Hoi dong quy chuan quOc te (ICC - International Code 
Councial). Muc tieu cua viec thanh lap ICC la tao ra cac bo code thong nhat 
ve nhiOu llnh vuc trong xay dung vdi hy vong bo code nav se dupe chap 
nhan ap dung tren loan nude My cung nhu d cac nude khac tren the gidi. 
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Thing 4 niim 2000 hai bo code dau lien International Building Code 
(IBC) va International Residental Code (IRC) da duac ICC ban hanh. Sir 
ry dO: cua IBC da thav the cho cac phien ban soat xet cua UBC sau phien 
bin ram 1997. Theo djnh kv khoang 3 niim mot lan cac code lai duac 
soat >cl lai nen den nay IBC da trai qua hai lan soat xet va phien ban mai 
nhat cua IBC la phien ban duac ban hanh niim 2006. Tuy nhien there te la 
nhieu vung 6 My van sir dung cac bo code cu va co the khong phai la bo 
code do ICC hay cac to cluic soan tieu chuain noi tieng ICBO, BOCA, 
SBCCI ban hanh. 

1.4.2. Quy chuan, Tieu chuain xay dung Viet Nam 

I. Nguyen tdc dp dung 

Vice ap dung quv chuiiln, tieu chuan duac there hien theo nguyen tic sau: 

- Quv chuan la cac quv dinh toi thieu. la ngudng khong che bat buoc ap 
dung, la dang van ban phap quy kv thuat ma moi doi tuang hoat dong xay 
dung oh a i a p dung va bat buoc phai luan thu. 

- Tieu chuan xav dung la dang van ban kv thuat. Tru mot so it tieu chuan 
ban hanh duoi hinh thurc bat buoc ap dung toan phan hoac tirng phin, con lai 
hau hit tieu chuan xay dung ban hanh duoi hinh thuc ter nguyen ap dung. 
Ngiro ta co the tuy y lira chon tieu chuan ap dung phu hop voi dieu kien, 
yeu ciu cua hoat dong xay dung duac tien hanh nhung phai dam bao noi 
dung ieu chuan khong duac trai vai quy chuin hien hanh. 

Trong nen kinh te thi trtrong. cac quan he kinh te chu yeu thuc hien theo 
hap d)ng. Trong ITnh vuc xay dung, cac lieu chuan co the: duac neu ro trong 
cac hofp dong (khao sat. thiet ke. thi cong, thi nghiem. ...) hoac trong cac tai 
lieu d. kern hap dong (ban ve thiet ke. thuyet minh tinh toan, bao cao khao 

sat. Nhu vay, cac tieu chuin niiy tra thanh van ban phap quy va cac ben 

co liea quan co trach nhiem tuan thu. 

Tu/ nhien, do khoi lirong cac tieu chuain trong ITnh vuc xSy dung rat lan 
nen c5 nhieu tiuang hap thiet ke va chu dau tu khong neu cu the cac tieu 
chuain can ap dung trong cac van ban hop dong. Do do, trong qua trinh thuc 
hien, :ac ben co the lua chon va thoa thuan viec ap dung tieu chuain. tuy 
nhien can nhaii manh la moi hoat dong xay dung phai dap ung cac yeu cau 
neu tnng cac quy chuan hien hanh. 
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//. Cac tieu chuan xay dung trong linh vuc giam sat thi cong cong truth 

M6i cong trinh xay dung tham khao tdi mot tap hop cac tieu chuan nhat 
dinh bao gom nhieu linh vuc khac nhau nhu thiet ke, thi cong, vat lieu, 
phirong phap thur,... 

Trong giam sat thi cong xay dung cong trinh, ngudi ky su giam sat can 
phai can cu theo cac quy dinh ky thuat de giam sat va nghiem thu cong vice. 
Cac quy dinh ky thuat nay bao gom cac quy chuan, lieu chuan dupe neu 
trong cac h6 so thiet ke. ho so thau va cac quy dinh khac do thiet ke hoac do 
chu dau tu yeu cau. 

De tranh cac tinh huong xay ra tranh chap ve chat lupng thi cong, nguoi 
ky su giam sat thi cong phai nghien cuu ky hd so thiet ke va hop dong giua 
chu dau tu vo'i nha thau, phat hien cac van de ky thuat chua co quy dinh cu 
the hoac quy dinh con long leo de bao cao chu dau tu thong nhat vo'i nha 
thau trudfc khi thi cong. 

De thuan tien cho viec tra cuu va tim hieu cac tieu chuain can thiet nhat 
cho ky su giam sat thi cong cong trinh, muc nay liet ke cac tieu chuan xay 
dung hien hanh co lien quan nhidu nhat tdi cong tac giam sat thi cong cong 
trinh. Cac tieu chuan dupe phan ra thanh 11 nhom nhu sau: 

1. Cac tieu chuan ve an toan lao dong: 

TCVN 2287 : 1978 He thong tieu chuan an toan lao dong. Quy dinh co ban 

TCVN 2288 : 1978 Cac yeu to nguy hidm va co hai trong san xuat 

TCVN 2289 : 1978 Qua trinh san xuat. Yeu cau chung ve an toan 

TCVN 2290 : 1978 Thiet bj san xuat. Yeu cau chung ve an toan 

TCVN 2291 : 1978 Phuong tien bao ve ngudi lao dong. Phan loai 

TCVN 2292 : 1978 Cong viec son. Yeu cau chung vd an toan 

TCVN 2293 : 1978 Gia cong gd. Yeu c£u chung ve an toan 

TCVN 3255 : 1986 An toan no - Yeu cau chung 

TCVN 4244 : 1986 Quy pham ky thuat an toan thiet bi nang 

TCVN 4431 : 1987 Lan can an toan. Dieu kien ky thuat 

TCVN 3254 : 1989 An toan chay - Yeu cau chung 

TCVN 3147: 1990 Quy pham an toan trong cong tac xep do - Yeu cau chung 

TCVN 5308 : 1991 Quy pham ky thuat an toan trong xay dung 
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TCVN 5585 : 1991 Cong tac lan - Yeu cdu an toan 
TCVN 4086 : 1995 An toan dien trong xav dung - Yeu c^u chung 
TCVN 5863 : 1995 Thiet bi nang. Yeu cau (an loan) trong lap dat va 
sir dung 

TCVN 5864 : 1995 Thiet bi nang. Cap thep, tang, rong roc. xich va dla 
xteh. Yeu cau an toan 

TCVN 6052 : 1995 Gian giao thep 

TCXDVN 296 : 2004 Dan giao - Cac veu cdu ve an toan 

2. Cac lieu chuan ve quan ly chat 1 uo'ng va to chuc thi cong: 

TCVN 3987 : 1985 Quy tac sira doi ho so thi cong. 

TCVN 4055 : 1985 To chuc thi cong 

TCVN 4057 : 1985 He thong chi lien chat luong san pham xav dung. 
Nguyen tac co ban 

TCVN 4058 : 1985 He thong chi tieu chat luong san pham xav dirng. San 
pi nun va ket cau bang be tong va be tong cot thep. Danh muc chi tieu 

TCVN 4059 : 1985 He thong chi tieu chat luong san phaan xav dung. San 
pham ket can thep. 

TCVN 4252 : 1988 Quy irinh lap thiet ke to chuc xav dung va thiet ke t6 
chuc thi cong. Quv pham thi cong va ngluem thu 

TCVN 4516 : 1988 Hoan thien mat bang xav dung. Quy pham thi cong 
va nghiem thu 

TCVN 4517 : 1988 He thong bao cl uo'ng kv thuat va sira chua may xay 
dung. Quy pham nhan va giao may trong sira chii’a Ion. Yeu cdu chung 

TCVN 4607 : 1988 Ky hieu quy udc trong ban ve tong mat bang va mat 
bang thi cong. 

TCVN 2848 : 1991 Phan cap cong irinh xay dung - Nguyen tac chung 

TCVN 5637 : 1991 Quan ly chat luong xay 1 dp cong trinh xay dung - 
Nguyen tac co ban. 

TCVN 5638 : 1991 Danh gia chat luong cong tac xay Dp cong trinh xay 
dung - Nguyen tac co ban. 

TCVN 5672 : 1992 He thong tai lieu thiet ke xay dung - Ho so thi cong - 
Yen cdu chung. 
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TCVN 5744 : 1993 Thang may. Yeu cau an toan ve thiet bi khi lip dat va 
su dung. 

TCVN 5814 : 1994 Quan ly chat lugng va dam bao chat lirgng. Thuai ngu 
va dinh nghia. 

TCVN 5951 : 1995 Huang din xay dung. S6 tay chat lugng. 

TCVN 5204-2 : 1996 Quan ly chat lugng va cac veu to cua he thong chat 
lugng. Phan 2 - Huong din cho dich vu. ' 

TCVN 9000-1 : 1996 Cac tieu chuln ve quan ly chat lugng va dam bao 
chat luong. Huong din lira chgn va sir dung. 

TCVN 9001 : 1996 He thong chat lugng. Mo hinh dam bao chat lirgng 
trong thiet ke, trien khau san xuat, lip dat va dich vu ky thuat. 

TCVN 9002 : 1996 He thong chat lugng. Mo hlnh dam bao chat lirgng 
trong san xuat, lap dat va dich vu ky thuat. 

TCVN 9003 : 1996 He thong chat lugng. Mo hinh dam bao chat lirgng 
trong kiem tra va thu nghiem cuoi cung. 


TCVN 9004-1 : 1996 Quan ly chat lugng va cac yeu to cua he thong chat 
lugng. Huong din chung. 

TCVN 9004-3 : 1996 Quan ly chat lugng va cac yeu to cua he thong chat 
lugng. Huong din doi voi cac vat lieu che bien. 


TCVN 9004-4 : 1996 Quan ly chat lugng va cac yeu to cua he thong chat 
lugng. Huong din cai tien chat lugng. 

TCXDVN 371 : 2006 Nghiem thu chat lugng thi cong cong trinh . 

(thay the TCVN 4091 : 1985 Nghiem thu cac cong trinh xay dung) 

3. Cac tieu chuln vd cong tac trie dia va khao sat: 

TCXD 160 : 1987 Khao sat dia k! thuat phuc vu cho thiet ke va thi cong 
mong coc. 

TCVN 5593 : 1991 Cong trinh xay dung. Sai so hinh hgc cho phep 
TCXD 193 : 1996 Dung sai trong xay dung cong trinh. Cac phuong phap 
do kiem cong trinh va cau kien che sin cong trinh. 

TCXD 209 : 1998 Xay dung nha - Dung sai - Tu vung - Thuat ngtr chung 
TCXD 210 : 1998 Dung sai trong xay dung cong trinh - Phuong phap do 


kiem cong trinh va cac cau kien che san cua cong trinh - Vi tri cac diem do. 
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TCXD 211: 1998 Dung sai trong xay dung cong trinh - Uiain dinh ve 
kch thuoc va kiem tra cong tac thi cong 

TCXD 247 : 2001 Dung sai trong xay dung - Nguyen tdc ca ban d£ danh 
ga va yeu can rieng. 

TCXDVN 271 : 2002 Quv trinh ky thuat xac dinh do lun cong trinh dan 
ding va cong nghiep bang phirons phap do cao hinh hoc. 

TCXDVN 351 : 2005 Quv trinh ky thuat quan tr&c chuyen dich nganu 
nia va cong trinh 

TCXDVN 357 : 2005 Nha va cong trinh dang thap - Quy trinh quan trac 
d> nghieng b^ng plurong phap trac dia 

TCXDVN 194 : 2006 Nha cao tang - Cong tac khao sat dia chat 

4. Cac tieu chuan \'6 thi cong coc va ndn mong cong trinh: 

TCVN 4447 : 1987 Cong tac dat - Quv pham thi cong va nghiem thu 

TCVN 4516 : 1988 Hoan thicn mat bang xay dung - Quy pham thi cong 
v; nghiem thu. 

TCXD 190 : 1996 Mong coc tiet dien nho. Tieu chuan thi cong va 
nthiem thu. 

TCXD 206 : 1998 Coc khoan nhoi. Vcu cau chat luang thi cong. 

TCXD 245 : 2000 Gia co nen dat yeu bing bac tham thoat noc. 

TCXD 79 : 1980 Thi cong va nghiem thu cong tac nen mong. 

TCXD 88 : 1982 Coc. Phirong phap thi nghiem hien trirong. 

TCXDVN 286 : 2003 Dong va ep coc. Tieu chuan thi cong va nghiem thu. 

TCXDVN 326 : 2004 Coc khoan nhoi. Tieu chuan thi cong va nghiem thu. 

TCXDVN 269 : 2002 Coc - Phuong phap thi nghiem bang tai trong tmh ep 
d*c true (bo sung va thay the mot so noi dung tieu chuan TCXD 88 : 1982). 

TCXDVN 358 : 2005 Coc khoan nhoi - Phuong phap xung sieu am xac 
dnh tinh dong nhat ciia be tong 

TCXDVN 359 : 2005 Coc - Thi nghiem kiem tra khuyei tat bang phuong 
piap dong bien dang nho 

TCXDVN 385 : 2006 Phuong phap gia co nen dat yeu ho>inu dat 
x mans 
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5. Cue lieu chuain ve thi cong ket cau gach da: 

TCVN 1450 : 1998 Gach r6ng dat set nung 
TCVN 1451 : 1998 Gach dac dat set nung 

TCVN 1770 : 1986 Cat xay dung. Yeu cau ky thuat 
TCVN 2231 : 1989 Voi canxi cho xay dung 

TCVN 4085 : 1985 Ket cau gach. Quy pham thi cong va nghiem thu 
TCVN 4314 : 1986 Vua xay dung - yeu ciiu ky thuat 
TCVN 4459 : 1987 Huctng dan pha tron va sir dung vua xay dung 
TCVN 6260 : 1997 Xi mang pooclang h6n hop. Yeu cau ky thuat 
TCXD 324 : 2004 Xi mang xay trat 

TCXDVN 302 : 2004 Nude tron be tong va vua. Yeu cau kl thuat 

6. Cac tieu chuain v£ thi cong ket cau be tong va be tong cot thep: 

TCVN 1771 : 1987 Da dam, soi va soi dam dung trong xay dung. You 
a'iu kv thuat 

TCVN 2276 : 1991 Tam san hop BTCT dung lam san va mai nha dan dung. 
TCVN 2682 : 1999 Xi mang pooclang. Yeu diu kl thuat 

TCVN 3105 : 1993 Hon hop be tong nang va betong nang. Lay m^u, che 
tao va bao duonu mau thu 

TCVN 3 106 : 1993 Hon hop be tong nang. Phuong phap thir do sut 
TCVN 4033 : 1995 Xi mang pooclang pudolan. Yeu cau ky thuat 
TCVN 4316 : 1985 Xi mang pooclang xi hat 16 cao. Yeu cau ky thuat 

TCVN 4453 : 1995 Ket cau betong cot thep loan khoi. Quy pham thi 
cong va nghiem thu. 

TCVN 4506 : 1987 Nuoc cho be tong va vua. Yeu cau ky thuat. 

TCVN 4787 : 2001 Xi mang. Phuong phap lay mau va chuain bi mau thir. 
TCVN 5440 : 1991 Be tong. Kiem Ira danh gia do ben. Quy dinh chung. 

TCVN 5641 : 1991 Be cluia bang be tong cot thep. Quy pham thi cong va 
nghiem thu. 

TCVN 5718 : 1993 Mai va san BTCT trong cong trinh xav dirng. Yeu diu 
ky thuat chong tham nuoc. 

TCVN 5724 : 1993 Ket cau be tong va be tong cot thep. Dieu kien kv 
thuat toi thieu de thi cong \'a nghiem thu. 


84 



TCVN 6067 : 2004 Xi mang poocang ben sunlat. Yeu cau ky thuat 

TCVN 6284-1 : 1997 Thep cot be tong dir ung luc trudc - Phan 1 - Yeu 
cau chune. 

TCVN 6284-2 : 1997 Thep cot be tong du ung luc trade - Phan 2 - Day 
keo ngupi. 

TCVN 6284-3 : 1997 Thep cot be tong du ung luc trade - Phan 3 - Day 
tot va ram. 

TCVN 6284-4 : 1997 Thep cot be tong du ung lire trade - Phan 4 - Danh 

TCVN 6284-5 : 1997 Thep cot be tong du ung luc trade - Phan 5. 

TCXD 191: 1996 Be tong va vat lieu lam be tong - Thuat ngur va dinh nghla 

TCVN 6285 : 1997 Thep cot be tong - Thep thanh van. 

TCXD 234 : 1999 Noi cot thep co gd. 

TCXD 235 : 1999 Dim be tong cot thep irng lire tide PPB va vien Bloc 
dung lam san va mai nha. 

TCXD 254 : 2000 Cong trinh be tong cot thep loan khoi xay dang bing 
cop pha traoi. Tieu chuan thi cong va nghiem thu. 

TCXD 318 : 2004 Ket cau be tong va be tong cot thep - Hudng dan cong 
tac bao tn. 

TCXD 65 : 1989 Quv pham sir dung hap ly xi mang trong xay dung. 

TCXDVN 267 : 2002 Ludi thep ban dung trong ket cau be tong cot thep. 
Tieu chuan thiet ke. thi cong lap dat va nghiem thu. 

TCXDVN 302 : 2004 Ket cau be tong va be long cot thep - Hadng din ky 
thuat phong chdng nut dudi tac dong cua khi hau nong am dia phuong. 

TCXDVN 305 : 2004 Be tong khoi Ion. Quv pham thi cong va nghiem thu 

TCXDVN 316 : 2004 Bloc be tong nhe - Yeu cau ky thuat. 

TCXDVN 322 : 2004 Chi din ky thuat chon thanh phan be tong sir dung 
cat nghien. 

TCXDVN 349 : 2005 Cat nghien cho be tong va vua. 

TCXDVN 239 : 2006 Be tong nang - Chi dan danh gia cudng do tren ket 
cau cong trinh. 

TCXDVN 363 : 2006 Ket cau be tong. Danh gia do ben. 
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TCXDVN 374 : 2006 H6n hop be tong tron sain - Cac yeu cau ca ban 
danh gia chat luang va nghiem thu. 

TCXDVN 376 : 2006 H6n hap be tong nang - Phuong phap xac dinh thoi 
gian dong ket. 

TCXDVN 389 : 2007 San pham be tong ung lire truoc - Yeu cau ky thuat 
va nghiem thu. 

TCXDVN 390 : 2007 Ket cau be tong va be tong cot thep lap ghep - Quy 
pham thi cong va nghiem thu. 

(thay the TCVN 4452 : 1987 Ket cau be tong va be tong cot thep lap 
ghep - Quy pham thi cong va nghiem thu). 

TCXDVN 391 : 2007 Be tong - Yeu cau duong aim tu nhien. 

(thay the TCVN 5592 : 1991 Be tong nang. Yeu cau bao duong do am 
tir nhien) 

TCXDVN 392 : 2007 Cong hop be tong col thep due sdn - Yeu can ky 
thuat va phuong phap thu. 

7. Cac lieu chuain v6 thi cong ket cau thep va kim loai: 

TCVN 4398 ; 1987 Tliep. Lay mdu, phoi mdu thu va mau thirde' thu ca ttnh. 

TCVN 4399 : 1987 Thep. Chi dinh chung v6 nghiem thu, bao goi, ghi 
mau va lap chung tir. 

rfv'M S7os 1993 Thep cacbon can uong dung cho xay dung. Yeu cau 

Li M 

IC’v \ 4 795 1789 Butor. c „ . :i, vi; u/. Khuye' tat be mat va cac phuong 

phan Uem »n> 

1CVN 4 /90 • 1989 Da; oc. Khuyet tat be mat va phuong phap kiem ir 'i 

TCVN 6521 : 1999 Tliep ket cau ben an mon khf quyein. 

TCVN 6522 ; 1999 Tliep taim ket cau can nong. 

TCVN 6523 : 1999 Thep tarn ket cau can nong co gioi han chay cao. 

TCVN 6524 : 1999 Thep tarn ket cau can nguoi. 

TCVN 6525 : 1999 Thep tarn cacbon ket cau ma kern nhung nong lien tuc. 

TCVN 6527 : 1999 Tliep dai, kho rong ket cau can nong - Dung sai kfch 
thuoc va hlnh dang. 
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TCVN 7296 : 2003 Han - Dung sai chung cho cac ket cau han - Ki'ch 
thudc dai va Rich thudc goc - Hlnh dang va vi trf. 

TCXD 170 : 1989 Ket cau thep, gia cong, lap dat va nghiem thu - Yeu 
can kl thuat. 

TCXDVN 330 : 2004 Nhom hap kim dinh hlnh dung trong xay dung - 
Yeu cau kl thuat. 

TCXDVN 334 : 2005 Quy pham son thiet bi va ket cau thep trong xay 
dung dan dung va cong nghiep. 

8. Cac tieu chuan ve thi cong lTip dat thiet bi: 

TCVN 4519 : 1988 He thong cap tlioat nude ben trong nha va cong trinh. 
Quy pham nghiem thu va thi cong. 

TCVN 5576 : 1991 He thong cap tlioat nude. Quy pham quan ly ky thuat. 

TCVN 5639 : 1991 Nghiem thu thiet bi da Dp dat xong. Nguyen Dc co ban 

TCVN 5640 : 1991 Ban giao cong trinh xay dung. Nguyen Dc co ban. 

TCVN 6395 : 1998 Thang may dien - yeu cau an toan ve cau tao va 
lap dat. 

TCVN 6396 : 1998 Thang may thuy lu'c - yeu cau an loan ve cau tao va 
lap dat. 

TCVN 6397 ; 1998 Thang cudn vit bang ehd ngudi - yeu cau an loan ve 
cau tao va Ihp dat. 

TCVN 744? 2004 He thong lap dal Jicii uii cac . .> nha •’'vin i 

Mguycn lac co ban danh gi.i .ac Jac (nil: ci.ung • d 

iCVN 7447 : 2004 He thong lap dat dien cua ctic toa nhu. i nan ; 
!’ao ' r e an loan. Bao ve chong dien giat. 

i CVN / -i 4 / : 2004 He thong lap dat lien cua cac 10 a nhu Ph^n 4-44 
Bao ve an toan. Bao ve chong qua dong. 

TCVN 7447 : 2004 He thong lap dat dien cua cac toa nha. Phan 4-44 : 
Bao ve an toan. Bao ve chong nhidu dien ap va nhiiu dien tir. 

TCVN 7447 : 2004 He thong lhp dat dien cua cac toa nha. Phan 5-51 : 
Lira chon va lap dat thiet bi dien- Quy tic chung. 

TCXD 76 : 1979 Quy trinh quan lv ky thuat trong van hanh he thong 
rung cap nude. 
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TCXD 25 : 1991 Dat ducmg din dien trong nha a va cong trlnh cong 
cong. Tieu chuan thiet ke. 

TCXD 27 : 1991 Dat thiet bi dien trong nha a va cong trinh cong cong. 
Tieu chuan thiet ke. 

TCXD 180 : 1996 May nghien nhien lieu. Sai so Dp dat. 

TCXD 181 : 1996 Bang tai. gau tai, vi't tai. Sai so lap dat. 

TCXD 182 : 1996 May nen khf. Sai so Dp dat. 

TCXD 183 : 1996 May bam. Sai so lap dat. 

TCXD 184 : 1996 May quat. Sai so Dp dat. 

TCXD 185 : 1996 May nghien bi. Sai so lap dat 

TCXD 186 : 1996 Lo nung clanhke kieu quay. Sai so lap dat. 

TCXD 187 : 1996 Khap noi true. Sai so Dp dat. 

TCXD 207 : 1998 Bo loc bui tinh dien. Sai so Dp dat. 

TCXD 232 : 1999 He thong thong gio, dieu hoa khong khf va cap lanh. 
Che tao Dp dat va nghiem thu. 

TCXDVN 253 : 2001 Lip dat thiet bi chieu sang cho cac cong trinh cong 
nghiep. Yeu cau chung. 

TCXDVN 263 : 2001 Ldp dat cap va day dien cho cac cong trinh 
cong nghiep. 

TCXDVN 33 : 2006 Cap nirac - Mang luai dirang ong va cong trinh - 
Tieu chuan thiet ke. 

TCXDVN 46 : 2007 Chong set cho cong trinh xay dung - Huang din 
thiet ke. kiein tra va bao tri he thong. 

TCXDVN 394 : 2007 Thiet ke Dp dat trang thiet bi dien trong cac cong 
trinh xay dung - Phan an toan dien. 

9. Cac tieu chuain v6 thi cong nha cao tang: 

TCXD 194 : 1997 Nha cao tang. Cong tac khao sat dia ky thuat. 

TCXD 196 : 1997 Nha Cao Tang. Cong tac thu tinh va kiem tra chat 
luong coc khoan nhoi. 

TCXD 197 : 1997 Nha cao tang Thi cong coc khoan nhoi. 

TCXD 199 : 1997 Nha cao tang - Ky thuat che tao be tong mac 400 - 600 

TCXD 200 : 1997 Nha cao tang - Ky thuat che tao be tong bam. 
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TCXD 201 : 1997 Nha cao tang - KT thuat sir dung giao treo, 

TCXD 202 : 1997 Nha cao tang- Thi cong phan than. 

TCXDVN 309 : 2004 Cong tac trac dia trong xay dung cao tang. 

TCXDVN 377 : 2006 He thong cap kin' dot trung tarn trong nha o' - Tieu 
chuan thiet ke. 

TCXDVN 387 : 2006 He thong cap khi dot trung tarn trong nha a - Tieu 
chuan thi cong va nghiem thu. 

10. Cac tieu chuan ve hoan thien va bao ve cong trinh: 

TCVN 3994 : 1993 Chong an mon trong xav dung. Ket cau be tong va be 
tong cot thep. Phan loai moi trucmg xam thuc. 

TCVN 3674 : 1992 Cong tac hoan thien trong xav dung - Thi cong va 
nghiem thu. 

TCVN 5761 : 1993 Khoa treo. Yeu cau ky thuat. 

TCVN 5762 : 1993 Khoa cufa co tay nam. Yeu cau ky thuat. 

TCVN 6883 : 2001 Gach gom op hit. Gach granit. Yeu cau ky thuat. 

TCVN 6884 : 2001 Gach gom op lat co do hut nuoc thap. Yeu cau ky thuat 

TCVN 745 1 : 2004 Cira so va cu'a di bang khung nhua cung U-PVC. Quy 
dinli kv thuat. 

TCXD 149 : 1986 Bao ve coup trinh xav dime khoi hi an mon. 

~ c 

TCXD 159 : 1986 Tn.it da trang tri. Thi cong va nghiem thu. 

TCXD 192 : 1996 Cu'a go. Cu'a di. Cu'a so. Yeu c^u ky thuat. 

TCXD 204 : 1998 Bao ve cong trinh xav dung. Phong chong moi cho 
cong trinh xav dung moi. 

TCXD 237 : 1999 Cua kim loai - Cira di. cira so - Yeu cau ky thuat. 

TCXD 321 : 2004 Son xay dung - Phan loai. 

TCXD 46 : 1984 Chong set cho cac cong trinh xay dung. Tieu chuan thiet 
ke thi cong. 

TCXDVN 230 : 1998 Tieu chuan thiet ke va thi cong san chong nom. 

TCXDVN 303 : 2006 Cong tac hoan thien trong xay dung - Thi cong va 
nghiem thu. Phan I . Cong tac lang va lat trong xay dung. 

TCXDVN 367 : 2006 Vat lieu chong lham trong xay dung - Phan loai. 

TCXDVN 368 : 2006 Vat lieu chong tham - Son nliCi. 
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TCXDVN 386 : 2007 Thu nghiem kha nang chiu lira. Cua di va ciira 
ngan chay; 

11. Cac tieu chuan vd thi cong cong tiinh ngam: 

TCVN 4528 : 1988 Ham during sdt va ham dirang 6 to. Quy pham thi 
cong va nghiem thu. 

TCVN 4606 : 1988 Dirang ong chinh dan dau va san phaim dan. Quy 
pham thi cong nghiem thu; 

TCVN 5066 : 1990 Duong ong chinh dan khi dot, dau mo va san pham 
dau mo dat ngam dudi dat. Yeu cau chung v6 thiet ke chong an mon. 

Ghi chu: Cac tieu chuan thong ke tren day dua vao cuon "Danh muc tieu 
chuan Viet Nam 2006". Danh muc nay thong ke 2 nam mot lan (vao nam 
chan) Do vay trong tai lieu nay con cap nhat tiep nhung tieu chuain bang thu 
cong toi thang 12 nam 2007. 

1.4.3. Ap dung tieu chuan xay dung nude ngoai trong hoat dong xay 
dung o Viet Nam 

A. Quy Jink ve dp dung lieu chuan xdy d. frg nifc/c ngodi 

Vice ap dung cac lieu chuan quoc te, nuoc ngoai khong the tuy lien ina 
can phai luan fheo mol so quy dinh bat buoc co sir quan ly thong nhat cua 
N'ha nuoc. 

Theo Khoan 2 Dieu 6 cua Luai Xay dung: viec ap dung tieu chuan nuoc 
ngoai phai dupe sir chap thuan cua co‘ quan quan [y nha nude uo tham quyen 
ve xav dung. 

Nghi d;nh 209/2004/ND-CP cung co cac dieu khoan vi viec ap dung tieu 
chuan nuoc ngoai nhu Khoan 4 cua Dieu 2 co yeu cau bat buoc ap dung tieu 
chuain Viet Nam co lien quan toi cac linli vuc vi dieu kien khi hau xay dung, 
dieu kien dia chat thuy van, khi tupng thuy van, phan vung dong dat, phong 
chong chay no, bao ve moi trucmg va an toan lao dong neu cac he thong tieu 
chuan Viet Nam co cac tieu chuan nay. Theo dieim 5 Dieu 2 cua Nghi dinh 
nay co neu: Bo Xay dung quy dinh viec ap dung cac tieu chuain nude ngoai 
tren lanh tho Viet Nam. 

Vi vay, can cu cu thd ve viec ap dung tieu chuan nude ngoai can phai dua 
theo Quy che ban hanh theo Quyet dinh so 09/2005/QD-BXD ngay 07/4/2005 
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cia Bo truong Bo Xay dung: "Quy che ap dung tieu chuan xay dung nude 
ntoai trong hoat dong xay dung d Viet Nam" (goi tit la Quy che 09-2005 
tnng tai lieu nay). Quy che 09-2005 thay the cac quy djnh trong Thong tu so 
071999/TT-BXD ngay 23/9/1999 cua Bo Xav dung ve "Huong din quan ly 
vi ap dung cac tieu chuan, quy pham kv thuat xay dung”. 

Quy che 09-2005 quy dinh viec ap dung cac tieu chuain xay dung cap 
qidc gia cua cac nude tren the gio'i, cua TO chuc lieu chuain quoc te, To chuc 
tim chuain khu vuc trong hoat dong xav dung tren lanh tho Viet Nam. 

Quy che 09-2005 gom 4 chuong, 11 dieu trong do quy dinh ro bon 
ntuyen tic ap dung tieu chuin xay dung nude ngoai (Dieu 3) la: 

1. Dam bao tao ra cac cong trinh, sin phaim xay dung: 

a) an toan su dung eho ngudi, cong trinh va cong trinh lan can; 

b) Dap ung cac quy dinh cua Viet Nam ve an loan sinh thai, bar ve 
ndi truong; 

c) Dat hieu qua kinh te ky thuat. 

2. Dam bao tmh dong bo \'a kha thi trong qua trinh xav dung ttr thief ke. 
th cong, nghiem thu doi voi cong trinh va trong tong the cong trinh. 

3. Phai stir dung cac so lieu dau vao cd lien quai 1 den didn kien dac thu 
Vet Nam dupe quy dinh trong cac tieu chuain xay dung bit buoc ap dung 
tluoc cac ITnh vuc sau: 

a) Dieu kten tu thicn, khf liiti; 

b) Dieu kien dia rhut. tT. m\ vui; 

c) Phan vung dong dat. cap dong dat 

4 4'ieu chuin xav dung nuoc ngcai ap dung pha uap ung vv. i you cat a 
qiy dinh cua Quy chuan xav dung Viet Nam hien hanh. 

Nhu vay so voi Thong tu so 07/1999/TT-BXD Quy che 09-2005 da bo bdt 
c;c ITnh vuc bit buoc ap dung tieu chuan Viet Nam ve phong chong chay no, 
piong chong set, bao ve moi truong, an toan cong trinh va an toan lao dong. 

B. Dieu kien lieu chuan xay du'iii> nifo'c ngoai duac Ufa chon dp dung 

Ngoai cac nguyen tic ap dung tren. quy che con quy dinh dieu kien de 
c.c tieu chuan xay dung nude ngoai dupe lira chon ap dung vao cac hoat 
dmg xay dung tren lanh thd Viet Nam phai dap ung cac dieu kien sau; 
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a) Dam bao 4 nguyen tdc trong muc A tren day: 

b) Phai la nhung tieu chuan xay dung hien hanh; 

c) Cac quy dinh phai dap ung vdi Quy chuain xay dung Viet Nam hien hanh; 

d) Phai dupe chu dau tu xem xet lira chon va quvet dinh ap dung trirdc khi 
lap hd so thief ke co' so; 

e) Doi vdi cac cong trinh sir dung von ngan sadi Nha nude khi co tieu 
chuan xav dung Viet Nam thuoc llnh virc lien quan phai siir dung tieu chuan 
cua Viet Nam. 

f) Trong trudng hop dac biet ap dung tieu chuain xay dung nucfc ngoai can 
dupe Bo Xay dung hoac Bo quan ly cac cong trinh xay dung chuyen nganh 
chap thuan. 


C. Tham quyen chap ihugn dp dung tieu chuan xay du'ng nude ngoai 


Ve thaim quyen chap thuan ap dung tieu chuain xav dung nude ngoai Quv 
che 09-2005 co quy dinh khac so vdi Thong tu so 07/1999/TT-BXD; 

- Theo Thong tu so' 07/1999/TT-BXD. ngoai cac tieu chuain cua ISO. 
EURO, My, Anh. Phap, Due, Nga, Nhat, Uc do cac Bo chuyen nganh duvet 
thaim dinh thi tat ca cac trudng hop ap dung tieu chuain nude ngoai khac phai 
dupe Bo Xay dung chap thuan. 

- Theo Quy che 09-2005 tham quyen chap thuan ap dung lieu chuan xay 
dung nude ngoai la do ngudi quyet dinh dau tu xem xet va quyet dinh. Nhu 
vav quy che nay da trao quyen quyet dinh ap dung tieu chuan nude ngoai 
cho ngudi quyet dinh daiu tu vdi di6u kien thoa man cac nguyen tdc va dieu 
kien ap dung nhu da neu d tren (Didu 3 va Dieu 5 cua Quy che). 

Ghi chu: Vai diem khac nhau khi ap dung tieu chuain nude ngoai giua 
QCXDVN 1997 vdi Quy che 09-2005: 

+ Cac nude va cac to chuc dupe ap dung: 

- Dieu 1.6 cua QCXDVN: cho phep cac tieu chuan hien hanh ve xay dung 
cua ISO, My, Anh, Phap, Nhat, Uc ma khong phai xin phep Bo Xay dung 
thaim dinh: 

- Quy che 09-2005: Cac tieu chuan xay dung cap quoc gia cua cac nude 
tren the gidi, cua cac to chuc tieu chuain quoc te, tieu chuain khu vuc trong 
hoat dong xay dung tai Viet Nam dupe chap thuan. 
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+ Nguyen lac ap dung: 

- Dieu 1.6 cua QCXDVN co noi dung tai ghi chu 2: Khi ap dung lieu 
chuan quoc te, lieu chuan niroc ngoai vao Viet Nam phai dam bao sir dong 
bo cua lieu chuan dugc ap dung; 

- Khoan 2 Dieu 3 cua Quv che 09-2005: Dam bao tmh dong bo va kha thi 
trong qua trinh xav dung tir thiet ke. thi cong, nghiem thu doi vai cong trinh 
va trong t6ng the cong trinh. 

1.4.4. Ket luan 

Quv chuiin va lieu chuain la cac cong cu kv thuat phuc vu dac lire cho ky 
sir giam sat chat lirong thi cong cong trinh. Noi dung tai lieu nay d6 cap tai 
cac khai niem ca ban va nguven tiic ap dung quy chuain, tieu chuiin trong 
Itnh vuc xav dung cua Viet Nam va nguven tic ap dung tieu chuan xay dung 
niroc ngoai. Nguai kv sir giam sat chat lugng thi cong cong trinh can tim 
hieu va nam vung cac quy chuan. tieu chuan co lien quan tai tirng cong tac 
thi cong truac khi lien hanh cong tac giam sat tai hien truang. 


1.4. PHU LUC 


Phu luc 1. Danh gia dp tin cay va cac chi tieu lap tien do thi cong 


A. Danh gid do tin cdy cua tien do 

Chat lugng lien do phu thuoc vao vice xac dinh day dii khoi lugng cong 
viec, chi phi lao dong va chi phi sir dung may. Viec xac dinh thai gian toi uu 
doi vai cong trinh la mot chi tieu quan trong. Can chu y rang, khong phai luc 
nao cung rut ngan dugc tho'i gian, vi khi thai gian rut ngdn, cac tai nguyen 
(nhan luc, vat tu. xe may...) trong qua trinh thi cong se tang, nhieu truang 
hirp mat trim cong tac khong cho phep. Vi vay ca sa xac dinh thai gian toi 
uu la chi tieu hgp ly ve mat kinh te. 

/. Xac dinh tho'i gian toi mi 

a) Thai gian toi uu cho mot cong trinh hay mot cum cong trinh theo muc 
do sir dung may dugc xac dinh nhu sau: 


Cong thuc xac dinh: 


T K l xN ^ xm 

■ in 


1 tir 


axN 


m 
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Trong do: T ur - thdi gian toi uu (ngay); 

K r he so bien dong khong deu ve nhan lire, (1,2- 1,3); 

N cm - so ca may sir dung; 

m - so hang muc hoac cong trlnh; 

a - so' ca lam viec cua may moc, thiet bi; 

N m - so luong may moc, thiet bi dua vao sir dung tai cong trlnh. 

b) Thai gian toi uu cho mot cong viec hay mot hang muc cong trlnh dupe 
xac dinh nhu sau: 

Cong thuc xac dinh: T ltI = 

Trong do: T Uf - thdi gian toi uu (ngay); 

Q - khoi luong cong viec (theo chi tieu gia tri - USD hoac VND); 
C d - chi phi Dp dat va di chuyem may moc (USD hoac VND); 
C t - chi phi tam thoi (USD hoac VND); 
a| - tri so tap vu tlnh cho mot cong nhan (USD hoac VND); 

a 2 - tri so tap vu tlnh cho mot ca thi cong tren cong truong (US 
hoac VND); 

N, - so' luong cong nhan (nguoi); 

N - nang suat su dung may (ca). 

Tu a) va b) thi so luong may moc, thiet bi dupe xac dinh nhu sau: 

Cong thufc xac dinh: N m = ——— 

N*T w 

2. Lap lien do thi cong dua vao thoi gian xdy dung toi ifu: 

Tren co so thoi gian xay dung toi uu, viec lap lien dp thi cong xay dung 
cong trlnh dupe thuc hien theo quy luat phat trien ciia day chuyen: 

Cong thuc xac dinh: 

T = (m + n - 1 )k hoac T = T, + (m - 1 )k 
Trong do: T - tong thdi gian xay dung; 

T ( - do dai thdi gian xay dung cua 1 cong doan hoac 1 cong trlnh; 
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m - so luong cong trinh hoac cong doan trong day chuyen; 
n - so day chuyen; 
k - nhip do cua day chuyen. 

Chi tieu tho'i gian lien quan chat che vdi chi tieu ve nhip do day chuyen, 
trong qua trinh tinh loan nhip do day chuyen can phan biet hai trudng hop: 

a) Nhip do day chuyen tinh theo tdng thdi gian xay dung va he so bien dong 
kliong dCu ve nhan lire. Truong hop nav nhip do day chuyen duoc xac dinh: 

T ' 
m*K, 


b) Nhjp do day chuyen tinh theo dieu kien sir dung co hieu qua cua cac may 
xav dung. Truong hop nay nhip do day chuyth duoc xac dinh: 


k b 


T-T, 
m -1 


B. Danh gia cac chi tieu lap tieu do 

Phan tich va danh gia do tin cay cua cac chi tieu kinh te - ky thuat la mot 
you ciiu quan trong trong qua trinh lap va dieu chinh tien do. Cac chi tieu 
can danh gia de dieu chinh tien do gom: 

- Cac he so bien dong khong deu v£ nhan luc theo thdi gian va so tuong; 

- Chi tieu phoi hop day chuyen; 

- He so nhjp nhang trong thi cong; 

- Chi tieu chuyen mon hoa trong thi cong; 

- Trj so phan bo von cho cac tho'i ky thi cong; 

- Hieu qua kinh te cua viec quan ly va giam sat tien do thi cong de rut 
ngan thdi gian xay dung va dua cong trinh vao su dung trude thdi han. 

Cu the; 


/. Danh gia bien dong kliong deu ve nhan life theo tho'i gian va so htong 

Thdi gian xay dung cong trinh (T) gom ba giai doan tuong duong vdi ba 
giai doan trong day chuyen la: 

* Giai doan khdi cong ~ giai doan trien khai (T lk ); 

* Giai doan thi cong ram ro ~ giai doan on dinh (T nJ ); 

* Giai doan hoan thien - giai doan ket thuc (T kl ); 


95 



Su bien dong ve nhan lire trong qua trinh thi cong hoan toan phu thuoc 
vac timg giai doan. Quy luat chung la: giai doan trien khai. nhan lire tang 
dan cho den giai doan on djnh va giam dan trong giai doan ket thuc. 

Trong thuc le. sir bien dong nhan luc thtrcmg danh gia theo hai truong hop: 
a) He so bien dong khong deu v6 so luong K, 

Cong thuc xac dinh: K, = ^ m;ix 

^ lh 


Trong do: R max - so nhan luc cao nhat (max); 

R lb - so nhan luc trung binh. 

Khi bo til day chuyen thi cong hop ly thi giai doan trien khai thi T, k « T kl 
Neu coi tho'i gian xay dung la 1 don vi, thi: 

T lk = 0,15 -0,2; 

T otl = 0.6 - 0,7; 

T k , = 0,15-0,2. 

b) He so bien dong khong deu ve so luong K : 

Cong thuc xac dinh: 


K, = 1 - Tlk + Fkt 


ILl 

T 


?T, 

I_^Cl 


T 


Khi bo trf day chuydn thi cong hop ly thi K 2 = 0,6 - 0.7. 

2. Ddnli #ia chi lieu phoi hop day chuyen 

Chi tieu phoi hop day chuyen duoc danh gia theo do dai thoi gian tren 
mot don vi cua m6i day chuyen chuyen mon hoa va theo he so tiet kiem 
tho'i gian. 

a) Danh gia theo do dai tho'i gian tren mot don vi cua m6i day chuyen 


Cong thuc xac dinh: 



T, 
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Trong do: T, - tho'i gian cua cac cong tac thu i trong mot day chuyen; 
T, - tho'i gian xay dung cong trinh thu nhat. 



b) Danh gia theo he so tiet kiem thoi gian 

Cong thuc xac dinh: K tn = ^ —— 

' 9 ZT-t 

^ i max 

Trong do: H - tong thoi gian cua cac day chuyein lien tuc; 
t max - tho'i gian Ion nhat cua mot day chuyen. 

3. Danh gia tinh nhip nhang (rang lhi rang 

Yen cdu cua tinh nhip nhang la tien do va may moc va thiet bi xay dung 
ti liic khoi cong den khi hoan thanh phai lien tuc, di6u hoa. 

Viec danh gia tinh chat nhip nhang dua tren co so xac dinh he so lech 
qian phuong va he so bien doi. 

a) He so lech quan phuong la muc do chenh lech cac chi tieu ke hoach so 
v/i thirc te: 


Cong thuc xac dinh: 


8 = 


I(X,-x 7 ) 2 IIX 2 


V 




Trong do: X, - muc do thuc hien theo quy, (thubng lay 25%); 

X 2 - muc do thuc hien thuc te; 

X () - muc dp chenh lech giua tinh toan va thuc te (%), 
e - so thoi ky tinh toan (quy). 

b) He so bien doi la muc lech chi tieu cua cac then ky khac nhau so voi 
nuc thuc hien binh quan nam: 


Cong thirc xac dinh: 


K 


btl 


X, 


xioo 


He so nhip nhang dupe xac dinh theo cong thuc: 




1 - 


8 


X 


xlOO hoac K nh = 


) J 


fl-HxlOO 

100 , 


Thong thubng danh gia tinh chat nhip nhang trong thi cong theo viec 
ptan bo khoi lupng xay Hp nam cho cac quy hoac thang va theo khoi lupng 
tlire hien ke hoach tien do da dupe duvet. 
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Khi thuc hien ddu dan khoi lirgng cong tac trong mot nam thi muc do cua 
tfnh chat nhip nhang la 1, con ty trong cac cong tac hoan thanh trong quy 
la 25%. Nhirng do khoi luong xay lap trong lien do phu thuoc vao sir bien 
dong cua nhieu chi tieu kinh te - ky thuat, nen he so nhip nhang bao gid 
cung nho han 1. 

Khi to chuc thi cong theo day chuyen cang dieu hoa bao nhieu thi do lech 
quan phuong va he so bien doi cang nho bay nhieu. Truong hop he so nhip 
nhang hop ly thi cac chi tieu nay ~ 0. 


4. Dcinli gid mire do chuyen mon hod trong thi cong 

Xac dinh chi tieu chuyen mon hoa dira tren co so cua phuong pliap to 
chuc thi cong day chuyen va he so nhip nhang. Co hai loai chuyen mon hoa, 
do la chuyen mon hoa cong nghe va chuyen mon hoa chung. 

a) Chuyen mon hoa cong nghe la muc do chuyen mon hoa cua cac to doi, 
thuc hien it nhat 75% khoi luong cong tac chuyen mon cua minh: 


Cong thirc xac dinh: 


K 


cm 



xioo 


Trong do: K cm - chi tieu chuyen mon hoa cong nghe; 

C mh - khoi luong cong tac do cac to doi chuyen mon thuc hien; 

C nim - tdng khoi luong cong tac nhan thau trong nam cua don 
vi xay lap. 

b) Chuyen mon hoa chung la muc do chuyen mon hoa cua don vi xay lap 
thuc hien trong nam theo ke hoach tien do: 

Cong thuc xac dinh: K c = Cpam / C nam x C mh 

^nam 

Trong do: C' nam - khoi luong cong tac thuc te cua nha thau thuc hien 
trong nam. 

Chi tieu K cm va K c phan anh thuc te trinh do to chuc quan ly va kha nang 
thuc hien ke hoac cua nha thau xay dung. 


5. Ddnh gid tri so phdn ho voii cho ede thdi ky thi cong 

Phan b6 khoi luong trong cac giai doan xay lap duo’c xac dinh tren cef so 
so sanh cac phuong an phan phoi von dau tu. Theo nguyen tac phan phoi von 
dau tu xay dung cong trinh la: 
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a) Giam toi muc thap nhat tri so thiet hai do u dong von: 

n 

Cong thuc xac dinh: G, = / E.V,.t —> Min 

1=1 

Trong do: n - thdi gian xay dung (tinh theo nam); 

E - tri so thiet hai do u dong von dan vj; 

V, - von dau tir bo ra nam thu* i; 

t - thdi gian ma so von V, bi u dong tai cong trlnh xay dung. 

b) Phan phoi von phu hop tien do thi cong: thoi ki khoi cong va hoan 
thion von chain (it), von trong thdi gian thi cong ram ro nhanh (nhieu). 

6. Xac dinh /licit c/nd kinh te do nil ngdn thdi gian xay difng cong trinli 

Rut ngan thdi gian xay dung cong trlnh co y nghia quan trong ve mat 
hieu qua kinh te cua von dfiu tu', dac biet khi cac plurong an so sanh khac 
nhau ve thdi gian va khoi luong cong tac trong cac thdi ky thi cong cua mot 
du an. 

Khi quan ly va dieu hanh tien do dupe rut ngUn, dua cong trlnh vao su 
dung tru'dc thdi han, viec xac dinh hieu qua kinh te dupe xac dinh nhu sau: 

Cong thuc xac dinh: H-Ex V,„x (T u , - T„) 

Trong do: 

E - he so hieu qua kinh te tieu chuan, (0,15-2); 

V hl - von dliu tu cua hang muc cong trlnh hoan thanh dua vao sir dung; 

T ul - thdi gian xay dung theo tien do dupe duyet; 

T u - thdi gian thi cong thuc te cua cong trlnh. 

Nhung chi tieu danh gia do tin cay cua tien do thi cong tren day la nhung 
thong so vC kinh te - ky thuat can thiet cho nha thau xay Idp. Quy trlnh lap 
va danh gia cac chi tieu trong tien do la co so d6 so sanh hieu qua kinh te 
cua cac phuong an td chuc thi cong. Do tin cay cua cac chi tieu cang cao thi 
hieu qua kinh te cang Ion, cang chmh xac va cang co y nghia quan trong 
trong co che thi trudng. 
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Chuong 2 

GlAM SAT THI CONG VA NGHIEM THU 
NEN VA MONG CONG TRINH 


2.1. YEU CAU VA N01 DUNG GIAM SAT THI CONG NEN MONG 

Giam sat thi cong nen va mong cong trinh ve mat chat luong, noi trong 
chuong nay, chu yeu tap trung vao cong tac dat, cong trinh dat, ndn gia 
co/cai tao va cong tac thi cong mong coc. So bo gioi thieu ten mot so 
phuo'ng phap thu de’ tham khao. 

Muon thu'c hien tot cong tac giam sat nay nguoi ky su tu van can tim hi6u 
va n^m vung nhung dac diem chmh va mot so quy dinh chung duoi day. 

2.1.1. t)ac diem va cac yeu to anh hutmg den chat luong thi cong 
nen mong 

Khac voi cac cong trinh tren mat dat, cong trinh nen mong thudng bi 
nhung yeu to bat lpi gay ra anh hucVng khong tot den chat luong thi cong ma 
nguoi ky su tu van can biet de cong tac giam sat dat ket qua cao va thi cong 
co chat luong. nhu la: 

1) Nam vung dieu kien dia chat cong trinh va dia chat thuy van cua vung 
dat xay dung nhung chu y thudng co su sai khac gitra tai lieu khao sat dia 
chat cong trinh, dia chat thuy van nen trong ho so thiet ke thi cong vdi didu 
kien dat ndn thuc te luc mo mong; biet luong trudc va du kien nhung thay 
doi phuong an thi cong (co khi ca thiet ke) co the xay ra neu co su sai khac 
Ion, neu can co the khao sat bo xung; 

2) Trong qua trinh thi cong thudng bi chi phoi bdi su bien doi khi hau 
(nong kho, mua bao, lut ...), dieu nay co anh hu'dng Ion den chat luong 
thi cong; 

3) Cong nghe va thiet b; thi cong ndn mong cung nhu kinh nghiem va 
nang lire cua nguoi thi cong (nen tu nhien, nen gia co, nen coc, dao tren kho 
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hay difo'i nude . tren dat hoac ngoai long song, bien ...) phai phu hop vdi cam 
ket trong don thau.can kiem tra xac nhan trudc khi ra lenh khoi cong; 

4) Phai co bien phap xir ly nhu'ng van de lien quan den moi trudng do thi 
cong gay ra (dat, nude thai liic dao mong, dung dich set khi lain coc khoan 
nhoi, on va chan dong doi vo'i khu dan cu va coim trlnh d can, co the a av 
bien dang hoac noi lire them sinh ra trong mot phan cong trlnh hien hiru nain 
gan ho mong moi v.v....): 

5) Mong la ket cau khuat sau khi thi cong (nhu mong tren nen tir nhien) 
hoac ngav trong luc thi cong (nhu nen gia co, mong coc ...) nen can tuan thu 
nghiem ngat viec ghi chep (kip thdi. tv my, trung thuc) luc thi cong de tranh 
nhu'ng phiic tap khi co nghi ngd ve chat luong (kho kiem tra hoac kiem tra 
\ o'i chi phi eao). 

2.1.2. Mot so quy dinh cluing 

1) Cac can cu cho cong tac kiem tra 

Ban ve thiet ke thi cong nen/mong da duac duyet: 

Bao cao ket qua khao sat xay dung: 

- Ban nghiem thu cong tac tr^c dac (dinh vi/tuyen); 

- Cac yeu cau dac biet ve moi trudng cua c a quan quan lv moi trudng; 

Tieu chuan dung trong thi cong va nghiem thu (thudng dupe tong hop 
trong chi dan kv thuat - Technical Specification). 

2) Cac ho so cua phia nha thdu (da duqc lham dinh) 

- Thiet ke va cong nghe thi cong (trang thiet bi. trlnh tu. lien do ...): 

- Nang luc (cap bac kv thuat cua can bo va cong nhan); 

- Bien phap bao ve moi trudng (chan dong, on, xir li bui, dat nude thai v.v ...), 
ve sinh va an loan lao dong; 

- Phuong an phong ngua sir co rui ro (vat tu ky thuat, thiet bi. each xir 
ly...) trong thi cong ndn mong (sat Id, mat on dinh ho mong...); 

- Ke hoach brio dam chat luong (da duqc chu d^u tu va tu van giam sat ky 
thuat chap nhan), he thong kiem tra chat luqng (tren hien trudng va phong 
thi nghiem); 

- Cac chung chi hop each co lien quan den tu each phap nhan cua nha 
lhau va trang bi dung trong thi cong. 
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3) Mot so bu'6'c va cach/phuong phap kiem tra 

- Thong nhat cac loai bieu mAu ghi chep a hien trirong; 

- Truoc khi thi cong; 

- Trong qua trinh thi cong; 

- Theo ke hoach/trinh tir thi cong; 

- Thao tac/van hanh may moc, thiet bi; 

- Kiem tra dot xuat: 

- Thanh tra ky thuat cua co quan quan lv. 

4) Danh gia chat lupng thi cong 

- Theo ho so' nghiem thu/bien ban ghi chep tai hien trirong; 

- Theo ket qua thi nghiem 6 hien trirong: 

- Theo ket qua thi nghiem mau cua phong/don vj thi nghiem, gom 
thirdng tir: 

+ Phong thi nghiem cua nha thau: 

+ Phong thi nghiem cua chu dau tir; 

+ Phong thi nghiem trong tai. 

- Theo ket qua phiic tra cua tir van gnim sat. 

2.1.3. So lupng mau thir 

Kiem tra chat lupng ngoai hien truo'ng hoac trong phong thi nghiem 
thirdng theo phirong plnip nghu nhien vo'i mot tap hop cac mhu thir (hay do 
kiem. quan sat) co gioi han. Do do db ket qua kiem tra co do tin cay cao can 
phai thuc hien nhung phep do/thir voi mot mat do nhat dinh tuy theo xac suat 
bao dam do nha tu van thiet ke (hoac chit dau tir) yeu cau (theo kinh nghiem 
cac nude tien lien, thong thubng lay xac suat bao dam P = 0,95). 

Doi vdi inong, mat do (%) lay mAu hay so lAn kiem tra co the tham khao 
theo bang 2.1. 


Bang 2.1. Mat do kiem tra (%) trong mot don v| mong b| kiem tra 
khi xac suat bao dam P = 0,95 (theo quy djnh trong [11). 


r~ 
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Theo bang 2.1: vi du yeu cau sai so 5% trong thi nghiem xac dinh sue chiu 
tai cua coc thi can kiem tra den 13% so luong coc cung loai da thi cong. 

2.1.4. Cach nghiem thu chat luong 

Ve mat thu tuc, can dua vao cac van ban quan ly chat luong cua co quan 
quan ly, trong do co Thong tu so 11/2005/TT-BXD v6 kiem tra va chu'ng 
nhan sir phu hop ve chat luong cong trinh xay dung khi da giai quyet xong 3 
trudng hop sau: 

- Chap nhan: neu thoa man day du cac yeu cau quy dinh; 

- Chap nhan co dieu kien: nha thau phai khde phuc, sua chua, bo sung; 

- Khong chap nhan: khong dat yeu cau tuy da co nhieu bien phap khac 
phuc hoac hu hong nang, hu hong 6 nhung cho quan trong. 

2.1.5. Xep loai chat luong 

Phai dua vao nhung quy dinh cua tieu chuan hoac yeu cau cua chu dau 
tu. Trong luc nude ta chua co tieu chuan, co the tham khao tai lieu ciia 
nude ngoai: 

- Theo tieu chuan cua Trung quoc GBJ 300-88 (Tieu churtn thong nhat de’ 
kiem tra danh gia chat luong cong trinh xay ldp [11]), trong do co: 

+ Loai “dat” khi co tu 70-80% cac diem kiem tra d trong pham vi sai so 
cho phep: 

+ Loai “tot” khi co tren 90% cac diem kiem tra d trong pham vi sai so 
cho phep. 

- Theo Tieu chuan CONQUAS cua Singapore [12J: Thong qua viec cho 
dmm cho 3 thanh phan cua cong trinh: ket cau, kien true va co dien roi 
quy dinh: 

+ Bi phat neu so diem < 75,8; 

+ Dupe thudng neu so diem > 81,8. 

2.2. GlAM SAT THI CONG MONG TREN NEN TUNHIEN 

2.2.1. Tieu chuan dung de kiem tra thi cong nen tir nhien 

Co the tham khao: 

- TCXD 79-1980 - Thi cong va nghiem thu cac cong tac ndn mdng; 
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- TCVN 4195 -r- 4202 : 1995 - Dal xay dung. Phirang phap thu; 

- TCXDVN 226-1999 va 20TCN 161-87 - Xuyen tlnh, xuyen tieu chuan; 

- TCXDVN 309-2004 - Cong lac trite dia trong xay dung; 

- TCXD 4447-1984 - Cong lac dal. Tieu chuan ihi cong va nghiem thu. 

2.2.2. Cac thong so va tieu chi kiem tra ho mong va cong tac dat 

Cac sai lech gio'i han neu 6 cot 3 cua bang 2.2 do thiet ke thi cong quy 
di'nli. neu khong co thi co the tham khao 6 cot nay. 


Bang 2.2. Cac thong so va yeu cau chinh 
dung de kiem tra chat lurong nen dat (theo kien nghi cua [1]) 


N° 

Thanh phan cac thong so 
va yeu ciiu kiem tra 

Sai so gidi han so vdi thong so 
va yeu cau cua tieu chuan 

J 

2 

3 

1 

Dat va vat lieu dung lam nen va 
cong trinh bang dat 

Thay doi thiet ke chi khi dupe co quan 
thiet ke va nguoi dat hang dong y 

2 

To chtrc thoat nude mat: 



- Khi co cong trinh thoat nude 
hoac cac kenh tarn va Id dat 

Tu canh phia tren cua ho dao 


- Khi cd cac bd dap d nhtrng 
cho lhap 

Lam cac ranh thoat d phia thap vdi 
khoang each khong thira han 50m 
(tuy tinh hinh mua 10) 

3 

Ha mire nude ngam bang phuong 
phap nhan tao 

Viec tieu nude can phai tien hanh 
lien tuc 

4 

; 

Kiem tra tinh hinh mai doc va 
day ho/hao dao khi ha nude ngam 

Khong cho phep nude keo dat di va 
sap Id mai doc ho mong 

Phai theo doi hang ngay 

5 

Kiem tra do lun ctia nha \a cong 
trinh trong vung co ha nude ngam 

TrOc dac theo cac moc dat tren cac 
nha hoac cong trinh. Do lun khong 
dupe ldn hon do lun cho phep trong 
tieu chuain thiet ke nen mong 

0 

Sai lech cua true mong so vdi true 
thiet ke 

Khong dupe ldn hon 5cm 
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Bang 2.2 (tiep then) 


/ 

2 

3 

f 

7 

1 

Kich thuoc ho mong va ho dao so 
voi kich ih hoc mong 

Khong dupe nho hon kich tlurdc 
thiet ke j 

1 

8 

i 

! 

l 9 

Khoang each giira day cua thanh 
ho va chan mong (doi voi ho 
mong dao co ta luv) 

1 

Khong nho hon 30 cm i 

| 

i 


Bb long toi thie’u cua hao dao: 

- Duoi mong bang va ket cau 
ngam khac 

- Duoi cac dirdrng ong nuoc 
(trir duong ong clnnh) theo do doc 

1 : 0,5 va doc lion 

- Duoi cac duong ong nuoc co mai 
doc thoai hail 1 : 0,5 

• 

i 

Khong dupe nho hon be rpng ket cau ' 
co tmh den kfcli thuoc cot pha, lop 
each nuoc. chong do +0.2m moi ben 

Tuv thuoc vao ket cau cac moi noi • 

^ * j 

duong ong I 

Khong dupe nho lion duong kinh 
ngoai cua ong cong them 0,5m 

1 : 

10 

i 

i i 

_ 

Bao ve day ho mong/hao dao 
trong dal ma tmli chat cua no bi 
anh liuong cua tac dong tlioi tiet 

De iai mot lop dat co chieu day then 
thiet ke 

Bao \'e ket cau tir nliien cua dat khi j 
dao gan den cot thiet ke 

- - 1 

1 1 

! Sai lech cot non day mong 
so voi cot thiet ke 

r — i 

Khong Ion hon 5 cm 

_| 

! 12 

Sai lech cot day cac hao dat duong 
ong nuoc va duong cap dien sau 
khi lam lop lot 

Khong dupe Ion hon 5 cm va khong 
lam 16 thanh hao 

[ 

13 i 

i 

Sai lech ve do doc thiet ke 

cua hao dao 

! 

Khong Ion hon 0,5 cm/m 

I 

i 

14 

■ i 

! 

1 

! 

Be long clio pliep cua nap day khi 
thi cong hao dao: 

- Khi phu bang be tong hoac asphan 

- Khi nap day khong phai due sfin 

- Khi nap day due sail 

! , 

: i 

i 

Lon hon be long hao dao nidi ben lOcm 

Lon hon be rpng hao dao m6i ben 
25cm 

Vira dung kfell thuoc tarn 
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Bang 2.2 (tiep theo) 


/ 

2 

3 


So 1 irong va kick thudc cac bac 
trong pham vi ho' dao: 



- Mo dao Irong nha a \'6i dal da 
cung 

Khong Ion hon 3 


- Trong cac dal khac 

Khong Ion hon 5 


Ty so chieu cao : rong cua bac 

Khong be hon 1 : 2 trong dat set va 

1 : 3 trong dat cat 

& - - 

16 

Yeu cau dung cac loai dal dap 
khac nhau: 



- Khi khong co giai phap thiol ke 

Khong cho phep 


- Khi cd giai phap thiel kc 

Mat cua lop dat ft tharn nude d ben dirdi 
lop tham hon phai cd do doc 0,04 - 0,1 
so vdi true bien dat dap 

17 

, 

Do am W cua dal dam chat khi 

lu len "kho" 

W = Wopt±iO.UO,2) Wopt 

1 

! 18 

' 

'Mil nghiem dam chat dal dap va 

■ ■ . L 

Ui bat bude khi the tt'ch ldn hon 10 

1 

, i 

dal lap lai khe mong khi trong 
thiol ke khong co nhirng chi dan 

ngan m' 

i 

* dac biet 

j .. 

L 

. i ( ) 

1 

Sai so giira do cao dal lap khe 
mong \ a lop ton non so \*oi ihiet ke: 

i 

i 

l 

! 1 

1 i 

! 1 

i 

- Phia ben ngoai nha 

! 

' Khong ldn hon 5 cm ! 

1 

t ! 

o 

. . 1 

- Phi a trong nha a chb ciia di,! 
cua so. ch6 thu nude, mang nude 

Khong ldn ho'n 20 mm 

Chenh lech cot nen trong cac nha Khong Ion hem 10mm 

1 ii5n ke 

21 

Dp cao dal lap khe mong phia 

Den cot dam brio thoat dupe nude mat 


ngoai nha 


22 

1 

Chat luong lop phu lap dtrong 

Bang dat mem : cat, cat soi khong co 


dug nude va dudng cap khi irong 

hat ldn hon 50mm, gom ca dat set, loai 


thiel ke khong co nhfrng chi dan 

trir set cung 


dac biet 
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Bang 2.2 (tiep then) 


1 

2 

3 

23 

B6 day lap dat lap duong ong 
nude va cap : 



- Phia tren duong cap 

Khong nho han 10 cm 


- Phi'a tren ong sanh, ong xi 
mang amiang, ong polietilen 

Khong nho han 50 cm 


- Phia tren cac ong khac 

Khong nho han 20 cm 

24 

Dat lap lai cho cac hao mong: 



- Khi khong co tai trong them 
(trir trong lugng ban than dat) 

Co the khong chat nhung phai lap theo 
tuyen va dung ru 16 dam 


- Trong trurong hop co tai trong 
them 

Dam tung lap theo chi dan cua thiet ke 


- Trong cac khe hep, a day 
khong co phtrang tien dam chat 
den do chat yeu cSu 

Chi lap bang dat co tfnh nen thap (mo 
dun bien dang 20MPa va han) da darn, 
h6n hap cat soi, cat tho va tho trung 
binh 

25 

Nen dap co gia cufang ciing cac 
mai doc hoac trong truang hap 
khi do chat cua dat a mai doc 
bang do chat cua than nen dap 

Tien hanh theo cong nghe do thiet ke 
quy dinh 

26 

Dap nen khong co dam chat: 



- Theo thiet ke 

Chi vai chidu cao phong lun 

1 


- Khi khong co thiet ke 

1 

Theo chi dan dac biet 


- Dap bang da 

Du tru chidu cao 6% 


- Dap bang dat 

Du tru' chieu cao 9% 

27 

Dam chat tung lap da't dap 

Lap sau chi duac dap khi lap trude da 
dugc dam chat dat yeu cau 

28 

Lap chap phu giua cac vet dam 
bang ca gidi 

0,1 - 0,3m 

29 

Sai so hinh hoc cua ndn dap : 

- Vi tri true nen du'dng sat 

+ 10 cm 
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Bang 2.2 (tiep theo) 


2 

3 

- True dirdng o to 

+ 20 cm 

- Be rong ndn phia tren va duoi 
(d mat va a chan) 

+ 15 cm 

- Cot cao mat ndn 

+ 5 cm 

- Do nghieng cita mai dip 

Khong cho phep tang cao 


2.2.3. Kiem tra viec bao ve mdi trirong trong thi cong nen mong 

Nhung thong tin can biet va cong viec can xir ly co lien quan: 

- Lop dat mau dung de trong trot phai dugc thu gom dei tai sir dung cho 
viec canh tac sau nay. Khdng can boc bo lop dat mau neu chieu day be 
horn 10cm; 

- Khi thi cong dao dat ma phat hien cac di san hoac co vat thi phai tarn 
dung viec dao dat va bao ngay cho chmh quyen dia phuang biet de xir ly; 

- Dieu tra cong trinh a gan mong, de phong sir co klii dao (va hong dirdng 
ong din dien nude, cap thong tin, cong ranh thoat nude, lun nut nha a gan ...); 

- Nhung han che ve tieng on va chan dong (theo tieu chuan chung va theo 
quy dinh ciia dia phuang); 

- Phai xir ly vat lieu no (bom, dan) hoac chat doc, hoa hoc nham dam bao 
an toan tnrdc khi thi cong; 

- Thu don, xir ly rac, bun, thuc vat muc nat; 

- Nai do dat thai (khi dat bi d nhiem); 

- Nude thai tir ho mong (phong 6 nhibm nguon nude mat); 

- Bui bain/bun dat khi van chuybn. 

Mot so tieu chuan co lien quan cin tham khao: 

TCVN 5949 : 1998 Am hoc. Tieng on khu vuc cong cong va dan cu. Mire 
on toi da cho phep; 

TCVN 5942, 5944, 5525-1995. Chat lugng nude. Nhung yeu cau ve bao 
ve nguon nude; 

GOST 12.1.012.78; CH 245-71; N (, 1304-75 (Lien Xo cu) quy dinh vd 
niuc do giao dong co hai den sire khoe con ngudi (co the xem trong [2]); 

SNiP 3.02.01-87. Cong trinh dat. Nen va mong (Lien Xo cu) [3], 
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2.2.4. Kiem tra thi cong mong 

- Dinh vj tren mat bing kfch thudc va khoang each, true mong; 

- Kich thudc hinh hoc cua van khuon (doi vdi mong be tong cot thep theo 
N°6 -r 23 bang 2.2); 

- Luang, loai va vi trf cot thep trong mong; 

- Bd day lap bao ve cot thep trong mong; 

- Cac 16 chd ky thuat (de dat dudng ong dien, nude hoac thiet hi cong 
nghe...) trong than mong; 

- Cac ban thep chd dat sin de lien ket vdi phfin ket cau khac; 

- Chong tham, each thi cong va vat lieu chong tham cho cong trinh ngim: 

- Bien phap chong an mon ket cau mong do nude ngam; 

- Lay miu thu, phuang phap bao dudng be tong; 

- Nho ban thep cua tudng cu (neu dung) chen khe hd giua mong va dat xung 
quanh bang dat dam chat hoac vua xi mang cat (theo N°19 -r 24 bang 2.1); 

- Neu mong be tong cot thep due sin hoac mong xay bang gach da phai 
kiem tra theo lieu chuin ket cau be tong cot thep hoac ket cau gach da. 

Mot so sai sot thudng xay ra trong giai doan dao hd mong co the dan den 
lam cong trinh bi lun ldn hoac lun khong deu duac trinh bay trong bang 2.3 
va can giam sat can than. 


Bang 2.3. Mot so sai sot, nguyen nhan va each phdng tranh 
trong thi cong dao mong 


N° 

Nguyen nhan va each phdng tranh 
khi dao noi trong trai 

Nguyen nhan va each phong tranh khi j 
dao gan cong trinh lan can 

1 

2 

3 

1 

Dat day hd mong bi nhao do nude 
mua hoac nude tran vao dong lau. 
Bao vc day ho many bang he lining 
ihit vd bam m(dc hoac chu'a nen 

dao den col thiet Ice khi cl Ufa 

1 

chiton bi dti vat Hen him lap lot 
lioac him mong 

Bien dang nha do dao hd mong hoac 
hao a gin: 

Troi dat d day hd mong mdi hay ! 
chuyen dich ngang mong cu do dat d i 
day hd mong cu bi tnrpt. De de phdng 
thudng phai dat mong mdi cao hon j 
mong cii 0,5m hoac cluing dd can than i 
tluinh hd mong bang epe ban tliep liar 
epe dat cimdng v.v. 



Bang 2.3 (tiep theo) 


/ 


3 

1 

i 

j 

Dat o' dav mono bi kho va nut ne 

Bien dang nha o gan do tac dong dong 

| 

do n&ng hanh se lam hong cau true 

lire cua may thi cong: 

1 

I 

2 

1 

tir nhien cua dat. do ben ciia dat se 
giam va cong trinh se bi lun. 

Can cite pint lioac clufa nen ddo 
den cot thiet ke, dung o' Id'p dat 
each day mong /5 - 20cm tuy theo 
loai did 

Do may dao; 

Do dong coc. 

De ngdn ngifa co the dung bien phdp 
giam chan dong hope coc ep hay coc 
khoan alibi thuy cho coc dong 

r 

i 

Bien dang lop dat set o' day mong 

Bien dang nha do hut nu'bc ngam o ho 

i 

do ap lire thuy tlnh. 

mong cong trinh moi, se xAy ra hien 

i 

3 

Can co he thong bom hut chain 
kim de ha thd'p nufc nude ngdtn 
i/uanh mong, bout ep vii'a .\i mang 
de gia co day mong 

lup'ng lira troi dat a day mong cu hoac 
lam tang ap luc cua dat tir nhien (do 
khong con ap lire day n6i cua mrcrc) va 
dim den lun them. 



De phong trdnh nen dung cac bien 



phdp de giam gradient thuy life i <0,6 

I j 

! 

' Day mong bi bung a cac lop set 

Bien dang cua nha cu tren coc ma sat 

! 

i i 

lioac a set do bi giam ap luc ban 

khi xay dung gan no nha m6i tren 

i 

i 

than cua dat lioac do ap lire thuy 

mong be. 


tlnh cua nude. 

Vitng tiep giap nha m6i coc chiu ma sat 

4 

Phdi tinh loan de gill lai Ifip dat 

am nen dat bi lun va sue chiu tai cua 


co chieu day gay va dp h/c Ion 

coc o do bi giam di. Nen lam hang 

i 

lion dp life trifong no'. Dot vd'i 

tiffing ngdn each gitt'a hai cong trinh 


nude tin plidng trdnh gidng nlui 
nett o' N°/? 

cu-mfii 


— 

Rira troi dat trong n^n nhat la n6n 

Bien dang cua nha cu do dd vat lieu 6 

i 

cat min lioac dat yeu. 

grin nha hoac san nen bang dat drip 

5 

i 

r 

Cdich phong trdnh: dung tiffing vay 
lioac can bo’m ha nufc mffic ngdtn, 
phdi xdc dinh can than toe dp 
bo'm hut co ke den liien tiffing rifa 
troi de dam bdo an toon nen ciia 1 
cong trinh 

nhan tao lam hong cau true tir nhien 
cua dat, nhat la khi gap dat set yeu a 
gan day mong. De trdnh dnh luffing xdtt 
phdi i/tty dinh noi do vat lieu va tied do 
chat tdi (thi cong nha md'i theo do co 
kei (dug dan vd'i tlifii gian) 

I 
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Being 2.3 (tiep theo) 


1 

2 

3 

6 

Bung nen do tang ap lire thuy dong 
trong dat tham nude. 

Gidm do doc (gradient) thuy luc 
(tlufdng i<0,6) bang each keo sdu 
tifdng vay hope gia cudng day 
mong bang berm ep ximdng truac 
khi dao nine noi a N° 3 

Hinh thanh phdu lun cua mat dat do 
dao dudng ham trong long dat. Nhirng 
cong trinh ngay d phia tren hoac d 
canh dudng ham se bi bien dang lun 
hoac nut. 

Plidng treinh bang each ep day cue 
cloan dug (thep/be tong cot thep) che 
tao san hope gia cUo'ng rung phia tren 
noc ham bang coc re cay hope bang tru 
ximdng dat 


2.2.5. Kiem tra mong tren nen dat doc 

Do co nhirng dac thu so vdi vung dong bang nen khi xay dung cong trinh 
dan dung va cong nghiep tren vung dat doc, can phai liru y them nhirng diem 
dudi day: 

1) Kiem tra tai lieu khao sat dat 

- Dia hlnh, dia mao, ban do do doc; 

- Tinh chat dia chat cong trinh va dia chat thuy van; 

- Tinh khong dong nhat cua dat; 

- The nam cua cac lap dat/da (do nghieng); 

- Cac vet lo ve sat, truot, xoi lo, nut ne, hang hoc, mire do phong hoa....; 

- Dong chay cua niroc theo mua (kiet va mira lu). 

2) Kiem tra bien phap thiet ke va thi cong 

- Kiem tra on dinh truot va cuong do; 

- Anh hirdng cua niroc mat, each phong tranh; 

- Bien phap thoat nude hoac che phu mai doc va ho mong khi thi cong; 

- Dao tu tren xuong dudi, tranh dao sau d chan doc, khong chat tai (dat, 
da, vat lieu, thiet bi thi cong...) d phia dau doc; 

- Chat luong cua nem dat san lap, each bo tri cong trinh tren dat san lap; 

- Bien phap gia cudng de phong tranh truot, sat Id (mong/tudng chan ...) 
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3) Kiem tra bien phap quv hoach 

- Bao vc moi trirdng tu nhien; 

- Khong xav duns noi co nsuv ca truot, sut, xoi la, bans dong ...; 

- Khong gay dao Ion Ion ve dong chav cua nude mat (mua kiet va mua 
mua 10); 

- Thuc hien cac bien phap ky thuat bao ve cac bd doc cu va mdi (trong 
lliam thuc vat. ke da be tong, ro da. lirang chin, san bol ch6 co do doc Ion ...). 

2.3 GIAM SAT THI CONG HO MONG SAU VA TANG HAM 
(THAM KHAO [4]) 

2.3.1. Kiem tra cong trinh ho dao sau 

- Lua chon phuong phap chong giu' thanh ho dao; 

- Fhuons an thiet ke va thi cong kei cau chong giu; 

- Trinh tu dao va chong giu; 

- Thiet ke vice ha muc nude ngam (so may bom; toe do bom ha, anh 
huong den cong trinh lan can); 

- Bien phap phong ngira va xir lv sir co ho dao; 

- Bien phap an toan trong thi cong ho dao sau(anh sang, thong hoi, chay 
no, kin doc); 

- Phuong an quail trdc ho dao va cong trinh lan can (dat moc, each do, ket 
qua....) theo thiet ke he thoiig quail tGc va quv trinh do. 

2.3.2. Thi cong dao mong 

- Dao mong theo phuong phap ho (liinh 2.1) va lam mong tu duo'i len 
(bottom-up): 

+ Chon thiet bi dao (bang may va thu cong); 

+ Trinh tu va tien do dao ket hop chat che vdi viec lap thanh/dam chong 
hoac neo theo thiet ke chi tiet va thi cong dao chong; 

+ Kiem tra thuong xuyen chuven vi va noi luc cua ket cau tudng ch4n so 
vdi trj so khong che (khong dupe vupt qua tri gidi han); 

+ Chuan bi sail mot so giai phap (vat tu,thiet bi...) phong cuu khi co hien 
tirpng sap xiiv ra su co lid mong (theo su canh bao cua ket qua quan trac); 

+ Phuong phap va trinh tu thi cong ha muc nude ngam (neu can). 
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Bade El Bade E2 Bade E3 

Thanh chong trong long ho dao 



Bade E4 Bade R1 Bade R2 


Hinh 2.1: Cac bade (hi cong (dug ham/cong triuh ngam 
theo pliucrng phap ti( duai ten (bottom-up) 

- Dao mong theo phirong phap lam mong nguoc tir tren xuong (top down) 
(hinh 2.2): 

+ Trlnh tu lam cac san tSng ng^m tir tren xuong den day mong; 

+ Chong giCr san bang cot/dam trung gian; 

+ Lien ket san voi tirdng/cot trong da't; 

+ Phuong phap va trlnh tir thi cong ha muc nude ngSm (neu can); 


+ Chong tham cho tudng va day mong; 

+ An toan khi dao ngam: anh sang, thong gio, an toan ve dien va khf doe 
hoac chay nd trong tang ham. 

- Nghiem thu chat luong (theo TCXDVN hoac BS/EN 1538 : 2000 [17]) 
tang ham/cong trlnh ngam: 

+ Cot cao cua cac san/dam tang ham; 


+ Cac chi tiet lien ket giua tudng vdi san/dam va giua cot vdi day tang ham; 


+ Do thang dung cua tudng; 


+ Dd phang cua mat phla trong tudng; 


+ Chong tham nude cua tudng, day va cac moi noi thi edng/lap ghep giua 
cac doan/tam tudng va giua day tang ham vdi cot. 
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101.950 



Thi cong cac dvong coc Oao toi cot 100.000 

thi cong tarn san mai day 1950mm 

101 950 101 950 



Dao tcri cot 95.000, thi cong san Oao toi cot 90.000, 

phong dgi day 450mm. lap cac thanh chdng xien 

Lap cac gia treo bang thep 


101.950 101.950 



Oao toi cot 88.000, thi cdng tarn Thi cong cac kd’t cau 

day day 1700iiim ben bong nha ga 

Hinh 2.2: Vi da ve cac bade ila cong aha ga Ida die a again 
bang phuefag phdp u'rtren xudiig (Top - down) 

2.3.3. Quan tr£c dia ky thuat 

1) Muc dfch quan tMc 

- Kidm soat va du bao nhirng rui ro do sat la hoac pha hoai ket cau chan 
giu trong qua trlnh thi cong dao ho mong; 

- Dam bao an toan cho nhu'ng cong trlnh lan can, som phat hien nguy 
hie'm de co bien phap gia cudng phong tranh kip thdi ; 

- TTch luy kinh nghiem va kien thuc de phat trien trong tuong lai vd thiet 
ke va thi cong tang hdm/cong trlnh ngam. 

2) Noi dung quan trac 

- Quan tr^c ung xtr cua moi truong dia chat: lun be mat dat, thay d6i mire 
nuoc ngam hoac muc nuoc cao ap; 


115 


- Quan tide sir ring xri cua he thong chan giir thanh ho mong: chuyen vj 
noi lire cua cac cau kien hoac bo phan chiu lire; 

- Quan tide ring xri cria nha va cong trinh lan can: lun, nghieng, nut... 
Tham khao bang 2.4 va hinh 2.3. 



Hinh 2.3: Bo tri cac hang muc quan true ho mong 

Bang 2.4. Lira chon hang muc quan trac ho mong 
(kinh nghiem nuoc ngoai) 


N° 

Hang muc edn quan trdc a hien truang 

Cap an toan edng trinh 
ho mong 

Cap 1 

Cap II 

Cap III 

1 

2 

3 

4 

5 

1 

— 

Di6u kien tir nhien (nuac mira, t°, nuoc ung v.v....) 

A 

A 

A 

2 

Chuyen vj ngang a dinh cua mai dat doc 

A 

A 

A 

3 

Chuyen vi dung a dinh cua mai dat doc 

A 

0 

X 

4 

Chuyen vi ngang cua ket cau chong da 

A 

A 

A 

5 

Chuyein vj dring cua ket cau chong da 

A 

0 

X 

6 

Lun mat dat xung quanh ho mong 

A 

0 

X 
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Being 2.4 (tiep theo) 


/ 

2 

3 

4 

5 

7 

Nut mat dat xung quanh ho mong 

A 

A 

0 

8 

Ung suat bien dang cua ket cau chong do 

A 

0 

X 

9 

Nut ket cau chong dd 

A 

A 

0 

10 

Uitg suat va luc true cua thanh chong va neo 

A 

O 

X 

1 1 

Lun xuong va troi len cua day ho mong 

0 

X 

X 

12 

Muc nud'c ngam 

A 

0 

o 

13 

Ap luc ben cua dat len lung tudng 

0 

0 

X 

f 

14 

Ap luc nude Id rdng cua dat d lung tudng 

0 

X 

X 

15 

f 

Lun cua cac cong trinh 6 xung quanh 

1 ... ... ..... 

A 

A 

A 

16 

Chuven vi ngang cac cong trinh d xung quanh 

A 

X 

X 

17 

Nghieng lech cua cac cong trinh a xung quanh 

A 

0 

X 

18 

Vet nut cac cong trinh a xung quanh 

A 

A 

0 

19 

Chuven vi va liu hai ck ihict hi Hong yeu a 
xung quanh 

A 

A 

A 

20 

Ttnh trang qua tai cua mat dat d xung quanh 
ho mong 

, A 

A 

A 

21 

Tnh hinh tham, do nude cua ho mong 

A 

A 

A 


C/u't thick : A - hang muc bat buoc phai quan tract 
O - hang muc nen quan tract 
X - hang muc c6 the khong quan tide. 


Theo tieu chuain thiet ke cua Trung Quoc: 

- An toan cap 1: Khi hau qua pha lioai (ngudi, cua cai) la rat nghiem trong; 

- An toan cap 2 : ... Nghiem trong; 

- An toan cap 3 : ... Hau qua khong nghiem trong. 

Khi can chi tiet hon co the: tham khao tai lieu [4], 
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2.4. GlAM SAT THI CONG GIA CO cAl TAO NEN 


2.4.1. Muc dich va y nghla ciia viec xu ly nen 

Trong xay dung, khi gap nen dat nong, khong dung lam nen tu nhien vi 
khong thoa man yeu chi nen mong thl phai tien hanh xu ly, tao thanh nen 
nhan tao de thoa man yeu cau ket cau vd mat an toan va sudung blnh thubng. 

Co 4 van de nen mong doi vbi ket cau ben tren: 

1. Cift'mg do va on dinit 

Cubng do chong cat cua nen thap, khong du dd mang tai tu ket cau ben 
tren truygn xuong nen co the gay cho nen pha hoai cue bo hoac toan bo. 
Dieu do se anh hubng den viec sir dung blnh thubng cua cong trlnh, tham chi 
gay ra nut hoac pha hoai. 

2. Bien daiu> 

• I I 

Dubi tac dung cua tai trong len nen co the gay ra do lun qua Ion hoac do 
lun khong deu, co anh hubng den viec xu dung blnh thubng cua cong trlnh; 
khi vuot qua do lun lech cho phep co th6 gay nul ket cau. Do lun Ion, do lun 
lech theo do se Ibn len. 


3. Tham vd xdi ngdm 

Khi nubc trong dat van dong (lugng tham lbn hoac gradien thuy luc vuot 
qua tri so gibi han) se gay ra chay ong, tbn that nubc, xoi ngam va cat chay 
v.v.. dieu do co thd d^n den phat sinh su co cho ket cau; co the’ lam mat nbn 
lun xuong tao thanh su co. 


4. Hoa long vd lun do dong dat 

Dubi tac dung cua tai trong dong (dong dat, may moc, song no. vv) se 
gay ra trong dat cat min bao hoa nubc sir hoa long, lam giam/mal sue chong 
cdt, khoi dat a trang thai gan vbi dich thA se lam dat mat on dinh va ket cau 
tren mong bi lun lbn. Dong dat manh co the lam cho dat hat min lun nhieu 
va gay ra sir co. 

Nhu vay, khi nen cua cong trlnh ton tai mot hoac mot so van de vua neu 
thl phai tien hanh xu ly nen dd dam bao cong trlnh dugc an toan va sir dung 
blnh thubng. Cung co khi dung giai phap ket cau de xu ly, doi pho. Nen va 
ket cau co moi quan he rat mat thiet. Nhilng sir co trong cong trlnh dan 
dung, thuy loi, cau dubng deu phan lbn co nguyen nhan tu nen mong. 
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Ngoai 4 yeu to noi tren con gap trudng hop khi cai tao, nang them tang, 
dat them thiet bi 6 cac cong xtiang v.v.. se lam tang tai trong len nen mong 
da thiet ke nen cung xay ra van de phai cai tao, xu ly n4n; khi dao ho mong 
sau hoac khi thi cong tau dien ngam gap dat khong on dinh, bien dang hoac 
thaim thau Ion v.v... cung yeu cau phai xu ly nen. 

2.4.2. Yeu cau thiet ke va thi cong 

Yeu cau chung: ky thuat tien tien, kinh te hop ly, sir dung an toan va chat 
luang bao dam. 

Trinh tir thiet ke xem hinh 2.4. 



Hinh 2.4 . Trinh tit thiet kexidy nen 
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Nhung cong tac tmac khi xu ly gom: dieu tra ky va cung cap chi tiet Jicu 
kien dia chat cong trinh nen tu nhien, trong do can lam ro: 

- Dia hinh. dia mao; 

- Dieu kien dia tang: tmh chat, loai hinh thanh tao, nien dai, do sau, pham 
vi phan bo. miic do phong hoa. 

- Cau tao dia chat: The nttm, khe mil, vi tri cac dut gay. khoang each giira 
cluing, do vo nat, hoat dong kien tao mo'i. Dieu kien co loi va bat Iqi doi voi 
nen mong; 

- Dieu kien thuy van va dia chat thuy van; 

- Co hay khong nhung hien tuong dia chat bat loi nhu sat la, truol. karst, 
bun dat chay, dia chan, song ba. Danh gia su nguy hiem cua cluing doi vt'ri 
nen mong; 

- Xac dinh cac tmh chat ca ly ctia dat; 

- Danh gia v£ su on dinh, tinh dong nhat, kha nang chju tai. 

Cong tac trong va sau khi xu ly: 

- Truoc va trong qua trinh thi cong: Lam cho moi can bo cong nhan liieu 
va nam vung nguven tac va quy trinh thi cong, tieu chuan ky thuat va yeu 
cau chai luong; 

- Quan trac va ghi chop day du trong qua trinh thi cong. Sau khi ket thuc 
xu ly phai tim moi each kiem tra v£ hieu qua cua xu ly. Day la mot trong 
nhung khau quan trong. 

- Doi voi cong trinh quan trong hoac dung ky thuat moi phai tien hanh 
thir nghiem tai hien truong, xac dinh do tin cay cua phuang phap, due riit 
kinh nghiem. 

- Phan tfch tmh loan nguac. Thong qua viec phan tich nguac (back 
analyse) ta co cac tham so can thiet de chung minh cho thiet ke, quan trac, 
dung cho nhung cong trinh tuong tu ve sau trong viec cai tien va hoan thien 
cong tac xu ly n^n. 

2.4.3. Yeu cau chung trong kiem tra 

Can xac dinh ro cac thong so kiem tra chfnh sau: 

- Do sau va pham vi gia co (dam nen be mat hoac nen chat sau biing coc 
cat, coc xi mang dat... hoac bang phuang phap bam ep vua); 
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- Chi so do chill, do ben. mo dun hien dang, do tham xuyen niroc so vbi 
yeu can thiet ke; 

- Trong nen dat yeu can to chute do lun theo thori gian S(l), sir lieu tan ap 
lire nude lo r6ng u(t). lire dinh va goc ma sal trong cua dat khi nen dat do co 
ket thiet ke: 


- Cong nghe dung trong kiem tra chat luong dat n4n sau khi cai tao/gia co 
(lay mau. dong vi phong xa. nen tinh tai hien truong, xuven tinh/dong 
vo'....): 


- Cong tac nghiem thu ket qua aii tao dat nen can quy dinh tuong ung vdi 
cac yeu cau cua thiet ke ve kfch thud'c khoi dat va cac dac trung cua dat da 
cai tao/gia co nhu cac so lieu sau day: 

+ Mat bang va lat cdt khoi dat da cai tao (chi ro pham vi thirc te da thi 
con a du'oc): 


t Dac trung ky thuat cua vat lieu da dung trong gia co/cai tao (chu y sir o 
nhiem moi truong do chat gia co gay ra) khi can nen co chutng chi cua co 
ejuan quail ly moi truong: 

+ Luong vat lieu chat gia co trong 1 m' dat gia co (kg/rn'). 

2.4.4. Phan loai plurong phap xii ly va pliam vi ap dung [15] 

- Qua trinh lua chon loai mong nhu ir'mli bay tren so do dubi day: 



Ky thuat cai tao dat yeu co 3 loai: 

(1) Lam chat dat (Compaction): Tang mat do dat tai hien truong; 

(2) Gia co/gia cuong (Reinforcement): Dira vao trong dat mol loai vat 
chat moi de thav doi tinh chat dat: 

(3) Gan ket dal (Fixation): dira chat ket dinh vao trong dat de giam do 
rong, tang kha nang chiu nen va clibng tham tot len. 

O day khong de cap viec dam chat dat nong (lu nen nong) hoac phuong 
phap vai/luoi dia kv thuat. 
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2.4.4.1. Lam chat dat 


(I) Lam chat dat bang phtfong phdp dong (Dynamic Compaction-DC) 

Do Luis Menard de xuat giua nam 1960. Voi qua ta roi tu cao co the lam 
chat dat den do sau 12,5m (hinh 2.5a). Hieu qua: giam do lun cua mong, 
giam lun sut mat dap khi dong dat va giam sir hoa long, cho phep xay cong 
trinh tren dat dap, dam chat bai thai rac, cai tao dat dao 6 ham mo, giam lun 
cho loai dat lun uot. 

Pham vi ap dung xem bang 2.5. 


Bang 2.5. Loai dat thich hap va cong dam yeu cau khi DC 


Loai dat 

Hieu qua 

Cong dam yeu cau (tons/t//t 3 ) 

Soi san va cat co < 10% hat 
bui, khong phai la set 

Cue tot 

2 - 2,5 

Cat co 10 - 80% hat bui va 

< 20% hat set PI < 8 

Kha neu kho va 

kem neu udt 

2.5 - 3.5 

Dat hat min voi PI > 8 

Khong dung 

- 

Dat dap 

Rat tot 

6-11 


Chit y: Cong dam (ndng I iron g) = chiett cao roi x trong It fang x so Ian rcri; 

- itonsft!ft* - 94,1 Idlin' 

- Mice nude ngdm toi thieu pliai theip lion mat cong tdc 6ft (1 ft = 0,308m); 

- Neit trong dot huti capliai ket hap dem cat hope coc vat lieu roi. 


Thiet bi: Dung may caiu co the; vuon cao tir 15,4 den 30,8m roi tu do, 
trong lirong qua nang tu 10 den 30 tan. 

Trinh tifthi cong dam: Tha roi nhieu lan, qua roi lan dau nen tu 3,1 den 
6,2m, nhung lan sau cho roi 6 giua cac dieim ay. Khi mieng ho sau khoang 
lm th'i bo sung vat lieu roi vao va dam tiep. 

Chu y: nhilng giao dong lan co dull lufdng den cong trinh lan can. Pitch 
kiem soat chan dong trong qua trinh DC. 

Thiet ke: Tuy theo muc dfch dam (sire chiu tai, do lun, hoa long...) nia 
chon thong so khong che, vi du dung N S - 1P , chieu dung va chieu ngang cua 
mieng dat c£n lam chat. 
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So do Ngoai hien tri/dng 

Hinh 2.5a: Dam dong sdu 


Chieu sau anh hirdng tinh theo cong thirc eua Robert Lucas dira tren so 
lieu hien trirdng: 

D = k (W * H) ,n 

Trong do: 

D - chieu sau anh hirdng Idn nhat linh tir mat dat (m); 

W - trong luong qua ta (tan hay 9kN); 

H - chi6u cao roi toi mat dam (m); 

k - he so lay tu 0,3 - 0,7 tuy loai dat, trj so nho cho dat hat min. 

Lap dat tren mat a do sau 1 m thirang bi roi nen dam them vdi cong thap 
khi do cao ro'i tu' 3,0 den 4,5m. 

Kicm tra va dam bdo chat lKang: Dung thf nghiem xuyen de kiem tra 
hicu qua va chat lupng dam. Doi vdi dat lan da kho dung xuyen thi dung thf 
nghiem do qua van toe song cat hoac ban nen co kich thude ldn. Neu phat 
hien cho dat bi “yeu” thi xu' ly them. 

(2) Lam chat bang chan dong rung (Vibro Compaction - VC) 

So do thiet bi nlur hinh 2.5b. 




Muc dich: Tang sure chiu tai, giam 
lun cua mong, giam anh hudng do 
dong dat hay hoa long, cho phep xay 
dung cong trinh len dat ddp hat rdi. 

Pham vi dp clung: xem bang 2.6. 

Phurang phap VC co hieu qua a dat 

roi thoat nude de. Pham vi anh hudng 

quanh 16 dam dua tren may rung 165 

ma lire (HP). Mac dii phan nhieu co 

hieu qua duai muc nuoc ngam nhung 

VC cung co hieu qua ca a tren mire 

nude ngiim. „ JJ 

& So do 



Ngoai hien trucfng 

Hinh 2.5b. Rung 


Chu y: Pham vi anh hudng xem Id dat khi 70% dp chat tuong dot a 
dam 165HP: 

- Gidi han viec cai tao nay trong dat bui, khi can phai co coc vat lieu roi. 

Thiet bi: Loai giong nhu dam rung chay dien hoac thuy luc co do lech 
tarn v6 trong luong (hinh 2.6), dang ong dai 3,lm, dudng kinh 0,5m, cong 
suat 37,7 - 226KW. Cau true de dinh vi va di chuyen. 
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Cat bui co 5 - 15% hat but, khong 


Cat/bui > 15% hat bui 
Set va bai rac 


Khong nen dung 
Khong nen dung 



Triali tit flu cong (hinh 2.7): Rung co the dat do chat turang doi 70 - 85%, 
dat toi do sau 37m. 

Vat lieu: Cat co < 10% hat bui, khong dung set. 


Cho ndi 


Cap nartg Wong 


Ch6 bjt 


Mow dien 


I Trpng Wong 
lech tam 

A 


Phan lire nude 



Pham vi 
bien do do 

“-~j 

15 * 30mm 

Nang Wong: 

38-226 kW 

Tan so; 

[ 

0 - 3000 rpm 


Cac gia do 


Chuy§n dong rung So do dau rung 

Hinh 2.6. Tied dien ngang ciia dau rung 







IE 


Hinh 2.7. Qua trinh dam rung 


KM 


Hinh 2.8: So do dam rung dien hinh 
cho viec xi( ly ddr khong rung dong dudi day mong 

Thiet ke: Yeu cau xu ly (sure chiu tai, do lun, hoa long ...)• Dua vao N s|rr 
de’ phan tfch, neu yeu c&u c&n dat. Tren hinh 2.8 trinh bay vf du xu ly mong 


S] 











Thiel bi rhi cong (h'mh 2.9a, by. 
Gom binh che tao va tron vCra, may 
bom va ong bam. De day dirge vua, ap 
lire bam can den 6,9MPa. 

Trinh tit thi rang (hinh 2. JO): Toe 
do bam 0.087 - 0,175mVphut tuy theo 
loai dat. 

Vat lieu: Xi mang Portland, cat va 
nude. Co the them cat min, tro bay 
(lly ash), hoac bentonite. 



Hinh 2.9a: So do qua trinh bom nen 






Hinh 2.10. Qua irinh berm nen 

Tibet ke: Can cur dieu kien dat nen va muc tieu xu ly d6 chon vua bam 
thich hap. 

Kiem tra va bdo dam chat luong: Tuy theo yeu cau bam ma quy dinh do 
sut va ap lire bam. Thf nghiem v6 do sut va nen m^u co na hong. Cac thong 
so khi bam phai ghi chep nhu ap xuat bam, do dang cao cua vua va do sau 
bam. Sau khi bam, thf nghiem xuyen giCra cac diem bam, kiem tra dat rai 
sau cai tao. 

(4) Gia tdi tnMc co ditong thodt mtc'fc ditng bang bac thdm 

Muc dich: Tang nhanh toe do lun va cai thien cirang do sure chong cat dat 
nc ; n nha gia tai trade len nen ciim bac tham (hinh 2.11). 

Pham vi sit dung: dat yeu, dat hat min co chieu day Idn. 


128 














ihnh 2.11. i hi ecuhue (hum 
: .' do. h > I lien iru'o'/iii. 

i iuei hr fai uong dung do gia lai Iruo'c la dat dap. May cam hac tham 
1 >ai di dime tren mat dat you hoac phai dung lop chuain bi phu mat bang ca' 




Trinh tic Chm bac tham theo khoang each va do sau cua thiet ke. 
Dap dat gia tai tung lop mot cho Iuc on dinh moi gia tai tiep cho den Lai 
quy dinh 

Trong dat qua yeu phai dat thiet bi do ap lire nuoc 16 r6ng va do nghieng 
de kiem tra viec tang tai nham tranh dat bi mat on dinh va bi pha hoai. Do 
lun trong qua trinh gia tai. Co the: dung chan khong (0,6 ~ 0,7alm tuong 
dirang 4,6m dat dap) de thay cho gia tai triroc. 


Veil lieu : Vat phu o dau bac tham phai la lop thoat nude tot. Vat lieu dap 


len theo mot chuong trinh quy dinh truoc, vat lieu bac tham phai qua thi 
nghiem kiem tra. 

Thiel ke: Dung ket qua thi nghiem co ket de thiet ke. Can cu' do c5 ket 
can dat trong then gian yeu cau d6 bo tn khoang each giua cac bac tham 


Kiem tra va 'uio dam chat hfong: Chi6u dai PVD, thoi gian cam ba^c ?VD, 
vi in, do sau. Chuong trinh quan trac lun theo ke hoach gia tai phai x.ac dinh 
va thtre hien. 


2.4.4.2. Gia co - gia cuong 

(/) Cot dat vat lieu rdi (Stone columns) 

Cot da duqc lam chat bang may dam (compactor) hoac dam rung co niroc 
(vibroflot) se nang cao sue chiu tai cua nen 240 den 480kPa, giam do lun 
cho mong, chuyen dich ngang, chen lap cac hang hoc 6 vung karst. 

Pham vi ap dung: xem bang 2.8. 


Bang 2.8. Hieu qua lam chat va gia curang epe da 


Loai dat 

Lam chat 

Gia cudng 

Soi san va cat < 10% hat. 
bui, khong co hat set 

Cue tot 

Rat tot 

Cat co 10 - 20% hat bui 

va < 2% set 

Rat tot 

Rat tot 

< 

Cat co > 20% hat bui. 
khong co hat set 

Dung co gio'i han (co 
chuyen vi 16n) 

Cue tot 

Set 

Khong nen dung 

Cue tot 
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He so cai lao, 












.. - I- f\ V > 

V^jrrJ 1'dfS ' :-■ 


Kuhn ira va ban (him dial li/'n'n^: Ghi chop day ciu: vi iri, do sau, lirang da 
cho mdi cpc. Sau khi xir lv tlu'r bang xliven hoac ban nen co kich thirac lan 
3,1m vdi tai nen barm 150% tai tliiet ke (hinli 2.15). 


Ilinh 2.15: Thi nahtem nen luili liicn fni'dn> 

•> 

i I Oil hay .vim" diroc dial lai loi 15ksl hay /lOkHa) 


(2) Bn'in dm khc mil (hinli 2.1 0 ) 


Ilinh 2.16: Bo'm cho khc mil 
a I So' do: hi Hicn ti ii'on}> 



















Mur ciich: giam lun cho mong, nen duac r^n chac, giam lun cong trinh 
ben duo'i co tuy nen. cai thien dat co linh truang no'. 

Dung cho dat da bi nut va cung co the cho bat cu loai dat nao. 

Thiel hi: Can may khoan, ong dSn vua co d&u noi, may tron vua, may 
bom vua ap lire cao. 

Trinh tif flu cony: De bom phfa duo'i cong trinh hien huu can dao hao 
long tu 3 - 4,6m, dat may khoan vao hao va khoan ngang 6 duo'i cong 
trinh. Bom xir ly dat truang no nen thuc hien theo hang (hinh 2.17) ten do 
sau 2,2 - 3,7m. 



Hinh 2.17. Dan khoan phut xT( ly dat tnft/ny nd 
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Vdi lieu; nuoc, voi hoac tro bay, potassium chloride va ammonium 
lignosulfonate. 

Thief ke: Bom phia du'6'i cong trinh: cho tu'ng lop dat, dira vao dp lun de 
bo tri cac Png bom. Bam cho dat trirang no': dua vao thi nghiem tren hien 
truang ve tang dp am (dp am giai han deo +2 ~ 3%), giam dp vi xuyen den 
288kPa, giam dp triro'ng no' den 1%. 

2.4.43. Gdn ket (Fixation) 

(l) B(fm chons.; thani (liinh 2.18) 



Uinh 2.18: Bom chong thorn 
a) 8<ulo; h) hien trifting. 

Mue clicli: tao ra cau true mai (loai dat rai thanh khoi) on dinh dat vung 
lam tuynen, man chdn nuo'c. 

Pham vi dp dung: Chong tham cho dat cat va soi san co <18% hat bun cat 
va < 2% set. 

Thiet hi: May trpn va may bam cac loai tuy loai vua dinh dung, may 
khoan tao 16 bam (loai nho hoac lan). 

Trinh nr thi cong: Vua xi mang hoac vua silicat va vua hoa chat khac. 
Thung trpn co the tich khoang 0,79m'. Co the bam 1 hoac 2,3 dot. Xac dinh 
toe dp bam cho cac dot. Sau khi dot \ r ua truoc do dong rdn thi bam dot tiep 
theo vao 16 khoan can cho t6i khi ket thuc vung bam duac phan chia 
(hinh 2.19). 

Vat lieu: tuy vao thanh phan hat ciia dat de chon va muc dich ap dung. De 
hinh thanh cau true mo'i cho soi san thi dung xi mang Portland va nuac. Doi 


135 





voi cat min vu'a va tho thi dung vCra hoa chat (thu'ong la sodium silicate lioac 
acrylate va polyurethane). 

Thiel kc: Dung 2 thong so cu'dng do nen co no hong va he so tham. Khi 
bom bang vua silicate vao cat co the dat he so tham 1 x l()°cm/gy va cuong 
do nen no hong 0.345 - 2,07kPa. Khi bom de lam lirong chan thi phai imh 
luc cat. xoay con cho gieng thi xem cm dinh chung cua he. 

Kiem ira va bcio dam chat lKang : Che tao mau tru lioac khoi lap phuong 
theo do chat (mat do dat) 0 hien truong va bom \’Ua vao cho deii bao hoa. He 
so tham cung nhu cuong do trong phong phai ve thanh dirdmg cong phat men 
theo thoi gian 3, 7, 14 va 28 ngay. Luc thi cong phai ghi day du the tfch vCra 
va ap lire bom. Co the dieu chinh vua bom sau khi co thi nghiem. 




Ilinh 2.19: 

a) Ong co car cua 
b(fm phut. 

h) Mar cat ngang cua 
atig ((> ctfa ham plan 
dal trong d<<: 
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(2) Bom plum eo up hid (Iroiiimp) (limli 2.20) 

Nho bom vao dal vu'a illicit hop sc lao dupe loai non mo'i: be tong dal 
(Soilcrctc). Ap dung cho sua dura edng trinh non mong va ho dao nidi a gin 
edng uinh hien hum 



Ilinh 2.20: Bum up hie 
ui Sn ilu : hi Hien ini'uny 

Bom ap luc sieu cao (Super jei grouting) cd the tao ra epe dirdng kinh tdi 
3.4 - 4.4m. lam cho day lid dao on dinh (khong bi bung day) va cho Idp dal d 
sau idi IS.pm. 

Bliiim w up liuny: cho nhieu loai dal . \em hinh 2.21). 

150.; .-■ p$i N n. 







Thief hi: May khoan va may bam may iron vua. 

Tr'inh fit thi rang (hinh 2.22 va 2.23): Bom 1,2 va 3 dung dich co 2 thanh 
phan, cung co the 1 dung phu gia. 


Bat dau Cot dat dugc gia cuong Lap lai qua trinh 

bam ap lire khi thi cong thi cong 



Ilinh 2.22: Qtui trinh Ixrin ap lire 



Luong dan Luong doi Luong ba 


Ilinh 2.23: He thong bout plain Iuc don. doi. ba 

Thief he: Hai thong so dung de thiet ke la he so tham va cudng do nen co 
no hong. Kfch thiroc cua coc be long dat quyet dinh lien co so cac thong so 
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vc dal. vua va ap Iur bam. De lam tirong chan ho dao la dira vao cirdng do 
chiu tai. ap lire dal va nuoc sau khi dao gom co viec kiem Ira ve cat, trural va 
xoay, con doi voi gieng thi xcm xet on dinh chung cua he, khi dung de: sira 
chua nen mong thi xem sue chiu lai va dp lun. 

Kiem fra va dam bdo dial hami>: Quan trac va ghi chep cac thong so 
irong i]ua trinh thi cong. Thu mau tru hoac mau lap phuong phai bao duo'ng 
giong nhir dieu kien hien iruong. Co the khoan lay loi khi be tong dat da 
dong ran. 

(d) Tr(m dal (Soil mixing) 

Tao nen mdi hoac chong trupt, giam dao dong, on djnh thanh vach nho 
co cau tron dat voi xi mang. Co the tron kho giua voi va xi mang voi dat nhir 
kinh nghiem cac nuoc Bdc Au. 



a) b) 

flinh 2.24: Tron dal 
a) So'do; h) I hen iruong 


Pham vi dp dung: Cho dat veil, khong dung noi co da tang va cac rac thai 
xay dung. Dat rdi thi phai khoan iron to'i lop set. Thfch hop cho dat dmh 
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Hinh 2.25. Mol vt du vc duct hi iron dal 

Thiel hi: Thung cliua kin. he thong kiem ira iron, bom ap lire cio. lie 
thong may khoan iron 1 hoac nhieu true (hinh 2.24. 2.25) c6 the irpntdi do 
sau 31m. dirong kinh tir0.46 - 3.7m. 

Trinh nr ihi coiif>: Phirong phap kho xem hinh 2.2() con phuang phip uot 
xem hinh 2.2 7 

Kiem ira vd dam boo chut luO'inf. Till nghiem trong pliong xac dirh lieu 
luong viia phun va nang lirong (eong) iron Luc tin cong can gin chib itheo 
doi cae thong so: do sau tron. thoi gian iron, thanh phan viia. toe do bon . the 
tich va ap luc bom. so \ong quay, do lien sau cua khoan 

Tin nghiem mau tru hoac mau lap phirong luc con not la kho khai. Kh 
coc da dong ran ihi dung khoan de lav loi. Co the dung tin nghiem xu.eai d. 
kiem tra 
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Bang 2.9. Kiem tra chat Iirong nen dat gia c6 (theo SNiP 3.02.01.87) 


Nhirng yeu cau ky thuat 

Sailech gioi han 

Kiem tra (phuong phap 
va khoi lupng) 

— --- — ------ — - — -- 

/ 

2 

3 

1. Kiem tra sir dung dan 
cac thong so diing trong 
thiet ke (tinh loan) va 
diiu kien ky thuat thi 
cong bang each gia co 
thur nghiem 

Chat Iirong cua khoi dat 

dupe gia co (nhir sir toan 

khoi, dong nhat, hinh dang 

va kich thiroc khoi dat, dac 

■ 

tnrng b6n va bien dang) 
phai tuong ung voi yeu cau 
thiet ke. Sai lech cac dai 
Iirong do khong dupe Ion 
hon - 10%. 

Ki6m tra bring mht va bang 
dung cu theo chi dan thiet 
ke. Khoi lupng va danh 
muc cac chi tieu ki6m tra 
do thiet ke chi dinh. Khi 
khong co chi din thi khoan 
lay mill 3% so 16 khoan 
bom va l 16 dao de xern 
bing mht. 

2. Cac dac tnrng cua vat 
lieu dau vao (mat do. 
nong do. nhiet do.... do 
thiet ke quy dinh) 

Theo chi drill cua thiet ke. 
Khi khong co chi drin thi 
sai lech khong dupe qua 3% 

Do Iirong theo chi din cita 
thiet ke 

3. Ap lire va luu lupng 
cua vat lieu khi bom ep 
cung nhu cac thong so 
cong nghe khac ... dupe 
kiem tra bang gia co 
thir nghiem 

Nhu tren, khong Ion hon 

5% 

Nhir tren 

4. Cac chi so chat Iirong 
cua dat dupe gia co (sir 
toan khoi, do dong nhat, 
hinh dang va kich thiroc 
khoi dat gia co, cac dac 
trung ben va bien dang 
cua dat v.v.) 

\ 

Gin phii hop voi thiet ke. 

Nhu tren. Khi khong co chi 
din thi khoan kieim tra voi 
3 °/c so 16 khoan/16 coc luc 
thi cong va 1 16 dao cho 3 
ngan m' dat gia co nhung 
khong it hon 2 16 dao cho ! 
cong trinh; Doi voi cong trinh 
dac biet qurui trong va khoi 
luong dat gia co hon 50 ngrui 
m' thi con phai xuyen llnh 
hoac dong va nghien ciin 
bing cac phuong phap dia vat 
ly. Khi gia co nin mong cua 
cong tr'rnh liien hun can quan 
trie liin va cac bien dang 
khac tnroc va sau khi gia co 
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Bang 2.9 (tiep theo) 


1 

1 

3 

5. Sai lech cho phep theo 
chieu dai khi bo tri cac 
ong dat dng bom ep 

Theo chi dan cua thiet ke. 
Khi khong cd chi ddn thi 
khong dirge lech hon 3% 
khoang each gifra cac dibm 
dal dng 

Nhu tren, khong it hon 10 
diem dat dng kiem tra 1 
dng 

6. Sai lech cho phep cua 
cac dng bom so vdi 
huong thiet ke: 
a) Khi do sau lo dat dng 
bom den 5m 

\ c /( do sau 

0.5% do sau 

Do do thhng dung cua Id 
cho tung 5m mot 

b) Khi do sau ldn hon 



7. Nhiet do cua chat gia 
cd khi born 

Khong dirge thap hon 5"C 

Do dinh ky (cho tung ca 
lam viec) 

8. Che do bom thiet ke 
(ap lire va luu lugng) 

Can phu hop vdi thiet ke. 
Su thay doi che do born chi 
dirge phep neu thiet ke 
chap nhan 

Nhu tren (theo thiet ke). 
Ap luc bom nen giur khong 
ddi 

9. Sai lech v<§ thdi gian tao 
keo (tao gen) dbi vdi |oai 

1 dung dich cd 2 thanh 
! plutn la Silica! va keo 

Khong dirge qua ± 20%. 
Khi sin lech ldn phai dic ; u 
chinh ty le cac chat hgp 
thanh 

Do tung ngay 

10. Chi tieu chat lugng 
j dung dich born xi mang 

Theo thiet ke 

Nhu tren 

i 

| 

11. Chi tieu chat luong khi 
bom xi mang vao dat da 

Can phu hgp chi lieu chat 
lugng thiet ke 

| Do va quan sat bhng mht 
(theo chi dan thiet ke) 

12. Su lien tuc khi bom 
dung dich xi mang 

Theo yen cau cdug nghe 

Ghi lai d tat ca Id bom sir 
lien khoi 

! 13. Thu tlnli coc xi mang j 

1 dat ve sue chin tai 

1 

1 

1 

1 

1 

Uhg vdi thiet ke 

Khong sdm hon 28 ngay 
sau khi lam xong coc. 1% 
so lugng epe nhung khong 
it hon 2 coc, hoac khoan 
lay loi dd nen 0,5% so coc 
nhung khong it hon 2 cho 
mot cong trinh, hoac theo 
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Bang 2.9 (tiep theo) 


i 1 : .< 

i-1-!-1 

I 'phirong phap khong pha: 

i hoai vcii so krone xac dinh! 

i . 

boi do ehuih xac va do tin l 
1 cay cua phirong phap 

14. Che do cdng nghe khi j Can theo thiet ke va theo | Do. quart sat bang mat, ghi 
,gia co him bang phuong i ket qua gia co thir nghiem ichep I 

phap khoan non (tan so! 

i ; , j ■ 

quay, toe do dich chuven 
thang. so hanh trinh cua co 
cau cong tac, sir lien me 
khi bom, tong luu luongj 

j I 

; cua dung d|ch xi mang va| 

mat dp dung dich) ! 1 

i 

1 V N'hiet do \a ap lire Khong diroc thap hon quv Do lien tuc 
khi ga trong 16 khoan khi dinh cua thiet ke 
gra co bang nhiel 

16. Cirong do, bien dang 1 Khong dirpe thap hon quy Do cho moi khoi dal gia co 
va do ben niroc cua dat dinh cua thiet ke 
gia co bang phirong phap! 
nhiet 


15. GIAM SAT TH1 CONG NEN DAT DAP 

2.5.1. Lam chat dat hang dam/In theo lop 

Lu len tung lop dat dap de lam chat dat con viec kiem tra chat luong dat 
nen dap bang phirong phap ihuy lire (phun dap doc theo song bien) hoac dap 
bang gau cap muc... can theo nhung yeu can rieng. 

Cac cong nghe thi cong noi lien hien da phat trien rat cao nhO thiet bi 
tin ciing ngay cang hoan thien va phuong phap kiem tra ngav cang co do lin 
cu\ cao. 

t ' Mot so thi nghieni/lam tliir truo'c khi tin ciing lu 'on (xern hinh 2.28 a, 

b c. d). 

- Tin nghiem dam chat ttcu chuim ue xac dinh do chat lo'n nhat va do am 
kit nhat; 
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- Chon cap phoi vat lieu dat de dat do chat thiet ke; 

- Lira chon thiet bi va to chu'c thi cong thu tai hien trubng; 

- Xac dinh so ldn lu len va toe do lu de dat do chat thiet ke; 

Lap quv trinh thi cong dam chat(chu y: each rai lop, trinh tu rai, pham vi 
chong phu ciia cac vet dam... iheo tieu cluian lu len). 



Hinh 2.28a: Thi nghiem dam char tieu chuan 

Fhuong phap kiem tra he so dam chat 6 hien trubng co the chon 1 hoac 2 
trong nhung phuong phap sau: 

- Phuong phap dao vong; 

- Phuong phap rot cat hoac nubc; 

- Phuong phap boc paraphin; 

- Phuong phap dong vi phong xa. 

Khi can danh gia cubng do va hien dang nen dat dap thi kiem tra them: 

- Nen tlnh bang ban nen cufng(tren mat hoac theo chieu sau); 

- Xuyen tinh/dong; 

- Lay m^u de thi nghiem nen cat 6 phong thi nghiem (doi vbi dat dinh). 

Doi vbi cong trinh quan trong va khoi lupng lbn can tien hanh thi nghiem 
de xay dung cac quan he sau: 

- Luc dinh va do chat (thong qua y kh6 hay he so dam chat k c ); 

- Goc ma sat va do chat; 

- Modun bien dang/cubng do va do chat. 


145 






u 

■o 
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Thay doi dd am 



yeu 


Ilinh 2.28b: Tlii nyhiem tim life Jam thick hop 


2) Giant sat cony tac lit ten tai /lien tnfd’ny f may lit tinhidpny hodc 
tliu cony) 


Khoi liro'ng kiem tra cua tir van xem bang 2.10 va tham khao do am lot 
nhat irng vai do chat Ion nhat a bang 2.11 va bang 2.12. 

Bang 2.10. So luting mau can kiem tra do chat cua to chuc tu van 


— 

Loai dai 

Tdng khoi lirong dat dap 

Phan dat dap 
can kiem tra 

f)at set, dat pha cat va cat 

< 50.000m ’ 

3 rrutu/50m 3 

1 khong lan cuoi soi 

> 50.000m ' 

3 itu\u/( 100 -r 200m') 

C.'upi soi. dam hoac dat cat 

< 50.000m' 

3 mitu/(200 h- 300m ? ) 

lan dam cuoi, soi. da, dat d6i 

1_'_i 

> 50.000m'' 

3 mctu/(300 -f 400m 3 ) 


Clni thich: 

I Nha than pluii co track nhiem tif kiem tra chat I iff fug Jam nen theo c/uy 
ilinh suit: 

- I rony pliant vi 300nf lay mot nhbm 3 man: 

■ Kin Jien tick Jdt nha (lien nha, Jifd’ny ham, cony...) va Jam bang tint cony tin 
< // 10 - lOOnf lay 3 man; 

2. Chi lieu kiem tra nen theo c/uy Jinh o’ N °25 - 29 being 2.2. 
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Bang 2.11. Trj tham khao ve do am tot nhat 
va do chat (kho) Ion nhat thco loai dat 


Loai dat 

Do am tot nhat ( f <■) 

Do chat (kho) Ion nhat (g/cm ! ) 

Dai cat 

8 - 12 

1.8-1.88 

Dat set 

i 

19-23 

1.58-1.70 

Dat set bui 

12-13 

1.85-1,95 

j 

Dat bui 

16 - 22 

1,61-1.80 


Bang 2.12. Trj tham khao ve do am tot nhat 
va do chat Ion nhat theo chi so deo 


Chi so deo ciia dat I,, 

. 

Do am tot nhat 

( c c) 

- 

Do chat kho Ion nhat 
(g/cm 1 ) 

<0 

< 13 

1,85 

0 - 14 

13-15 

1 

U' 

i 

oo 

14- 17 

15-17 1 

1,70- 1,75 

j 17-20 

17 - 19 

1,65 - 1,70 

20-22 

l 

19-21 

1,60- 1,75 


Chit thich: 

- Khi dung plun/ng pliap 
dong de len chat tlii klidng 
die xui khde giu'a do dm tin 
cdug vd dp dm tot nhat duty 
ddi trang ± 2%; 

- Khi tlii edng dap dat len 
rung dat rat yen (afang do be 
hou OJMPa) tlii pfuii lam ede 
dudiig lam de may tube dt lai. 
laic nay can phdi cd bien pliap 
dn do ill dudn g (dap lop dal 
fhodl dupe nude nhu' cat , dd 
dam... hade vat lieu vdi/ludi 
dia ky ihudt); 



Ilinh 2.28c: Tlii iigliiein lai hien tnrdiig 
xdc dinli so Idn lu len thich hpp 
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- Che do dap be day va toe do dap...) do thiet ke c/uy dink de trank net} md: on 
dink do vtfot tdi. Kki can lien dqt moc qnan trac Inn tkeo dp schi va tren mat dot 
yen de kkong eke toe do gia tdi Inc tki cong. 



Hinh 2.28d: Ket qua kiem tra do dm + do chat tqi kien tnfdng 


2.6. GIAM SAT THI CONG COC VA MONG COC 


2.6.1. Quy dinh chung [13] 

Chat lirang cua mong coc phu thuoc vao chat lupng thi cong. Cac lira chon 
cac cong viec thi cong la can thiet de co diroc mot mong coc tot. Noi chung, 
viec kiem tra la mot van de quan trong nen phai tien hanh boi nha thiet ke hay 
boi cac ca nhan co nang lire phu hop, chiu trach nhiem voi thiet ke de dam bao 
r^ng chung phu hop voi thiet ke va viec thi cong nay diroc tien hanh ciing voi 
thiet ke va thirc te cong trinh tot. Viec kiem tra can phai diroc tien hanh mot 
each lien tuc trong qua trinh thi cong tat ca cac cau kien cua mong coc. 

Can cac ca nhan co kinh nghiem tot trong linh vuc nay de: 

- Nhan biet ldi trong qua trinh thi cong; 

- Nhan biet sd lieu dong coc, dac biet khi coc dong vao da; 

- Danh gia dieu kien dat thuc te trong coc khoan nhoi. 

(1) Tdi lieu 

Viec kiem tra tot bdt dau trirdc khi thi cong thuc te, voi viec kiem tra tat ca 
cac tai lieu thiet ke, theo do can phai kiem tra cac van d<§ sau tai hien trubng: 
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- Bao cao khao sat dia chat; 

- Ban ve mong; 

- Cac chi dan; 

- Hop dong; 

- Cac tai lieu khac co lien quan den cac tinh nang hay gia thiet thiet ke 
dac biet. 


Trong cac ban ve mong, vj trf chinh xac cua m6i bo phan mong coc phai 
dupe chi ra, cac bo phan nay dupe nhan biet bdi mot thiet ke thong nhat: So 
hieu coc, so hieu cot hay thiet ke ket cau theo so hieu coc. Thiet ke nay phai 
duac su dung theo cac chi dan xuyen suot qua trinh thi cong va kiem tra. 

Neu mdi tai lieu co cac van de khong ro rang hay trai ngupc, nguai kiem 
tra phai bao cao va kiem tra lai ngav lap tuc. 

(2) Vi tri va do thang dung 


a) Vj trf 

Vi trf chfnh xac cua m6i bo phan mong coc phai durac dinh vj truac va 
kiem tra ngay lap tire trude khi thi cong cac bo phan nay. Sau khi hoan thanh 
viec dinh vi cac vi trf cua cac bo phan nay can kiem tra so sanh vdri vi trf 
thiet ke va sai so cho phep duac dua ra trong cac tai lieu thiet ke. 

Theo cac yeu cau cua lieu chuan mong coc, cac sai so cho phep tai cac vi 
trf theo thiet ke can phai duoc xac dinh bdi nha phan tfch thiet ke; co thd 
tham khao bang 2.30. 

Viec dinh vi sai vi trf cac bo phan mong se dSn den hau qua sau: 


- Co su phan bo lai tai trong bi sira doi len cac bo phan khac trong 
cung mot nhom coc va giam tai trong cho phep cho m6i bo phan do trong 
nhom coc; 


- Co su phan bo lai ung suat trong tiet dien ngang cua cac dan vi chiu tac 
dong rieng le va giam kha nang chiu lire cua ket cau cua bo phan nay. 

Xu ly khi dinh vj sai can duac ngudi co tham quyen thiet ke danh gia va 
thay doi thiet ke neu edn thiet. 

b) Do thang dung 

Trong va sau khi thi cong mot bo phan cua mong coc, do thang dung cua 
bp phan nay phai dupe kiem tra so sanh vdi do thing dung neu trong thiet ke 
vdi sai so cho phep dupe dua ra trong cac tai lieu thiet ke. 
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Coc dong: 

Do thing dung cua coc dong phai dupe kiem tra tai cac thoi diem thong 
thuong trong qua trinh dong coc. Noi chung, dieu nay chi co the dupe hoan 
thanh boi viec kiem tra dp thing dung cua Png dan huong coc va cua bp 
phan nhin thay cua coc boi trie dac va sau khi dong xong thi boi dung eu 
cua thp xay dat len be mat cua coc va gia din huong hay doi voi hi mat 
thing dung cua phan canh tuong ling cua coc nghieng. Khi dung coc rong, 
dp thing dung cua coc co the phai kiem tra khi kPt thuc dong coc. Trong 
truong hop nay. phuong phap dupe sir dung la do dp nghieng cua coc qua 16 
rPng 6 tarn coc. Mot vi du dien hinh dupe Fellenius dua ra (1972). Phuong 
phap vira neu chi kiem tra dupe phin tren cua coc co thing hay khong nen 
co gia tri rat it, do do no khong dupe chap nhan de phan tich tac dong cua 
mo men uon den kha nang chiu tai cua coc. 

Coc lam tai cho: 

Dp thing dung cua coc lam tai ch6 phai dupe kiPm tra trong qua trinh 
khoan hay dong ong dinh huong va sau khi hoan thanh viec dao dat. Vice 
ki6m tra dp thing dung trong qua trinh khoan hay dong da dupe thao luan 
trong muc tren. Viec kiem tra dp thing dung sau khi hoan thanh viec 
dao dat cin phai dupe tien hanh bing cac bien phap nhu do cac canh cua 
16 khoan. 

(3) Sai so cho phep 

Nhu yeu ciu trong tieu chuin thiet ke, nhung sai so cho phep ve dp 
thing dung cua cac bp phpn mong coc phai dupe xac dinh bing cac tinh 
toan thiet ke. 

Thuc te hien nay thi co mot gidi han tong la mot so phan tram nao do cua 
dp thing dirng thiet ke so voi chieu dai cuoi ciing cua bp phan mong coc: 
1% la gia tri sir dung chung. Mac du vay, con so thuc te nay khong dam bao 
ung xu cua cac ket cau rieng biet cua tung bp phan khi no khong dupe dua 
vao trong tinh toan chieu dai vupt qua muc dp sai so dupe phan bo. Nguoi ta 
nhan thay ring: 

- Sai so tong cua dp thing dung cua cau kien mong coc it anh huong tai 
kha nang chiu tai theo dat nen cua cau kien do trir khi no vupt qua nhi6u 
(ching han nhu 10%) chieu dai cua cau kien; 


150 



- Thuc te la tat ca cac coc, dac biet la coc dong, thufrng co do th&ng dung 
U'm hon hay nho han do thifng dung thiet ke. Mot cay coc thang dung chi co 
ve phuong dien ly thuyet chu ft khi dat dupe trong thuc te; 

- Duy nhat co ban kfnh cong cua mot doan coc la co tarn quan trong doi 
vdfi ung xir v6 mat ket cau cung nhu dia ky thuat cua no. Ban kfnh cong cho 
phep phai duoc xac dinh boi thiet ke khi no dirac chi dinh r^ng ban kfnh nay 
phai duac do khi kiem tra. Thao luan v6 do cong cho phep cua coc duoc dira 
ra boi Fellenius. 

(4) Coc bi lion cong 

Mac du hien nay chua the hieu het duac ca che, nhung lire rung sinh ra a 
mui coc khi dong coc vao lap dat yeu co the la nguyen nhan lam coc bi lech 
khoi true thang dung. Bien dang uon nay co the la nguyen nhan lam mui coc 
chay lech sang cac coc lan can trong nhom coc, gap ndn da nghieng thuong 
sinh ra mot do cong khong an toan cho than coc. Coc thep hinh chu H co 
ung xu d<§ nghieng hon la coc lion. 

2.6.2. Kiem tra trong qua trinh dong coc (TCXDVN 286-2003) 

Tir yeu cau trong thi cong coc cho phep dua ra cac danh muc kiem tra de: 
chi dan cho nguoi kiem tra. 

(1) Thiet bi dong coc 

Cac muc kiem tra bao g6m: 

a) Kieu cua bua dupe chi dinh 

b) Doi vpi bua roi tir do: 

- Khoi lupng bua; 

- Kieu can trupt va co ca'u gia lap; 

- Chidu cao roi bua; 

- Dieu kien trupt tren ranh. 

c) Doi voi bua hoi: 

- Kieu (don dong hoac song dong), nha che tao, so seri cua bua; 

- Khoi lupng cua bua va dem; 

- Vi trf cua van, gia, va cac lay gat; 

✓ 

- Ap lire hoi; 
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- Ty le nang lucmg; 

- So nhat bua tren phut (do choi); 

- Tinh trang chung cua bua. 

a) Doi vdi bua diesel: 

- Kieu, nha che tao, seri bua; 

- Khoi lucmg cua bua va dem; 

- Uy; 

- Ty le nang luong; 

- So nhat bua tren phut. 

b) Doi vdi mu coc : 

- Khoi lucmg cua mu ; 

- Kfch thudc coc, bua va kfch thudc gia dan; 

- Kieu khoi mu; 

- Chieu day cua khoi mu; 

- Tinh trang cua mu (can kiem tra khi binh thucmg va luc dot, neu mu bi 
dap nat hay xa ra phai duoc thay the ngay lap tire); 

- Kieu cua dem bua su dung; 


- Chi6u day cua dem bua; 

- Tinh trang cua dem bua. 

c) Kieu va dac tmh cua mot so thiet bi khac chang han nhu dau bua, bo 
phan dan hudng... 


(2) Coc 

Cac muc can duoc kiem tra bao gom: 

a) Kieu cua coc duoc chi djnh. 

b) Doi vdi coc thep: 

- Chufng chi thep de chi ra rang san pham dung nhu chi dan (voi moi lo) 
thanh phan kim loai thep b6n voi an mon; 

- Cac dieu kien cua coc duoc thoa man, coc khong bi hu hong hay bi cong; 

- Bao ve dau coc va mui coc nhu chi dan; 

- Cac qua trinh cau va sap xep luu giu phai theo quy dinh; 
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- Dau coc phai vuong goc voi true doc coc; 

- Kie’m tra moi noi luc chc tao va thi cong tuan theo chi dan. 
c) Vo'i coc be tong due situ: 

Tai nha may: 

- Kich thiroc hinh hoc va cac dac trung khac cua van khuon yeu cau; 

- Kich thiroc, hinh dang va chat luong cot thep phai theo quy dinh; 

- Dieu kien bao duong tuong ung phai duoc cung cap; 

- Qua trinh cau va sap xep phai theo quy dinh; 

Chat luqng cua be tong: cap phoi, do sut, cirbng do... phai tuan thu tieu 
chuain cua cap be tong. 

Voi coc dir ung lire: 

- Co chung chi cho thav cap keo cang phii hop vdi yeu cau chi dinh; 

- Qua trinh keo cang va luc keo sir dung theo chi dinh. 

Tai hien trubng: 

- Tuoi cua coc nhan dupe va cuong do tuong ung cua be tong (dua tren co 
so thi nghiem mau tru hay kiein tra bang bua Schmidt) theo chi dinh; 

- Hinh hoc cua coc: dau coc vuong goc voi true doc, chieu dai, do thang, 
hinh dang theo chi dan; 

- Qua trinh caiu va sap xep theo chi dan; 

- Cac dieu kien cua coc phai thoa man (khong phinh,...); 

- Cac moi noi phai theo chi dan. 

(3) Qua trinh dong coc 

Cac muc can dupe kiem tra bao gom: 

- Cac thong tin chung: ngay, tinh trang thoi tiet, nhan dang coc; 

- Vi tri chinh xac cua coc; 

- Do on dinh va dp thang cua can dong va gia dan huong; 

- So nhat dap de coc xuyen qua cac lop dat (tinh cho tung lop); 

- Dp xuyen cua coc duoi nhat dap 6 mot vai dp sau tieu bieu; 

- Vi tri va so luong moi noi; 

- Vi tri, thoi diem va khoang thoi gian ngirng dong coc; 
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- Bien dang dan hoi, do choi (cm) (so nhat dap theo inch) cua loat buu 
cuoi cung; 

- Cao do mat dat, mui coc va ch6 cat coc; 

- Nhung ung xir bat thuong cua coc dirge ghi ciing voi thdi diem va cao 
do mui coc tirong ung; 

- Kha nang troi cua cac coc lan can; 

- Cac thong tin khong binh thuong khac(neu co). 

Duoi day se trinh bay ng&n gon mot so yeu cau chinh trong cac giai doan 
noi tren. 

2.6.3. Coc be tong cot thep 
(1) Giai doan due coc 

Trong san xuat coc be tong cot thep, can chu y: 

- Khong che ducrng kinh d max cua cot lieu (d max =1:3 den 1 : 2.5 a lh(3p ); 

- Cot lieu (cat+soi) khong co tfnh xam thuc va phan ung kiem silic; 

- Luang dung ximang > 300kg/m\ nhung khong vuot qua 500kg/m ; 

- Do sut cua be tong 8-18 cm (co gang dung be tong kho); 

- Dung phu gia vdi li6u luong thich hop; 

- Bo trf thep o dau, moi noi va mui coc; 

- Cac tai de cau moc phai dung vi trf; 

- Do vbng cua cot pha coc (thep) <1%. 

Chu thich: 

1) Luang dung xi mang (theo tieu efutan My ACI, 543, 1980): 

- Trong moi tncdng binh thuong 335 kg/m 3 ; 

- Trong moi tntang nude bien 390 kg/m 3 ; 

- Do be tong dudi nude (coc nhoi) 335 - 446 kg/m 3 ; 

2) Do sut cua lion hap be tong (theo tieu chud'n vua neu): 

- Due tai cho (coc nhoi) khong co nude : 75 - 100mm; 

- Due sdn: 0-75 mm; 

- Do be tong dudi nude: 150 - 200 mm. 

Cac kiem tra cot lieu va ximang theo nhu tieu chuan ket cau be tong 
cot thep. 
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Sai so ve trgng lirgng cac thanh phan cua h6n hop be tong khong vugt qua 
cac gia tri sau day: 

- Ximang: ± 2%; 

- Cot lieu tho: ±3%: 

- Nu6c + dung dich phu gia: ± 2%. 

Ho so nghiem thu cho coc be tong cot thep gom: 

- Ban ve ket cau coc; 

- Phieu kiem tra vat lieu coc; 

- Phieu nghiem thu cot thep; 

- Cuong do ep m^u be tong; 

- Phuong phap duong ho; 

- Phieu kiem tra kich thuoc coc. 

Chat lugng mat ngoai coc phai phu hap yeu cau: 

- Mat coc bing phiing, ch^c dac, do sau bi sin a goc khong qua 10 mm; 

- Do sau vet nut cua be tong do co ngot khong qua 20mm, rong khong 
qua 0,5mm; 

- Tong dien tfch mat mat do lem/sirt goc va r6 to ong khong dugc qua 5% 
t6ng dien tich be mat coc va khong qua tap trung; 

- Dau va mui coc khong dirge ro, gho ghe, nurt/sirt. 

Chat lirgng ege tnroc khi dong can kiem tra gom co viec xac dinh do dong 
nhat va cirang do be tong (sieu am + sung bat naiy theo mot so tieu chuan hien 
hanh nhu 20TCN : 87, TCXD171 : 1987, va TCXD 225 : 1998), vi tri cot thep 
trong coc (cam irng dien tir); sai so kich 'hu6c ege iheo bang 2.13. 

Ty le % so ege can kiem tra do tir van giam sat va thiet ke quyet dinh tren 
ca so cong nghe che tao va trinh do thanh thao nghe cua nha thau. 

Bang 2.13. Sai lech cho phep ve kich thiroc cua coc be tong due san 


Loai coc 

Hang muc kiem tra 

Sai so cho phep (mm) 

/ 

2 

3 

Coc be tong cot 
thep due san 

Do dai canh cua tiet dien coc 

Duong cheo mat dau coc 

Do day lop bao ve 

Do vong cua coc 

± 5 

10 

± 5 

< 1% chieu dai coc, < 20 
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Bang 2.13 (tiep theo, 


1 

2 

3 


Tam a mui coc 

10 


Do xien mat dau coc so voi 

< 3 


dirong tim coc 



Vi trf 16 chira cho tai moc de 

5 


cslu coc 



Duong kfnh 

± 5 


Do day thanh 16 

-5 


Vi trf 16 tron ruot coc so voi 

5 


duong tim coc 


Coc be tong cot 

Duong tim mui coc 

10 

thep due sSn, r6ng 

Do xien cua mat bfch 6 dau 

2 


tren hoac duoi cua doan coc 



so voi duong tim coc 



Tdng do xien cua 2 mat bfch 



cua doan coc giira 

J 


Khoang each giua cac cot chii 

±5 


Tim mui coc 

10 


Khoang each giua cac cot dai 

±20 

Khung cot thep 

dang vong hoac dang xoSn 


cua coc 

16 xo 



Luoi thep 6 dau coc 

± 10 


Do nho ciia tai moc khoi mat 

+ 10 


coc 



(2) Thao khuon, xep kho, van chuyen 

NhCrng hir hong co the xiy ra a giai doan nay thirong gap la: 

- V^n chuyen, xep kho khi circmg do be tong chira dat 70% cupmg do 
thiet ke; 


- Dirbng van chuyein khong em thuan, ke xep coc len xe luc van :hiuye’n 
khong dung; 


- Ca!u moc khong nhe nhang, vi trf va so luong cac moc thep de’ ciui lam 


khong dung theo thiet ke quy dinh. 
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De tranh hong gc\y coc, thong thirdng dung 2 moc cho coc dai diroi 20 m 
va 3 moc cho coc dai 20 - 30m. 



Hinh 2.29: Cdc loai tin nghiem coc tai /lien trtfdng 

Chu thich: 

I) Cdc bi(dc tiep theo tic mite (3) - (8), tncac khi trd thanh quy trinh thi 
cdng clunh thuc nhd than phdi ha coc thi’c tai hien trtfdng (hinh 2.29) de: 
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- Xdc dinh va hoan chink cong nghe dong/ha coc; 

- Kiem tra site chin tdi cita coc tntdc khi dong dai tra (co the dieu chink 
thiet ke theo ket qua thit); 


- Chon mot so chi so dung de kiem sodt khi thi cong dai tra(do choi qua 
cac lap dat, do choi cudi ciing, so nhat biia trung birth d cac lap dat, do cao 
rai biia thick hap, chan dong, on, troi coc va dat...)- 


(3) Chon bua dong coc 

Mot so nguyen tic chung trong chon bua: 

- Bao dam coc xuyen qua ting dat day (ke ca tang cting xen kep) co mui 
vao dugc ldp chiu lire (coc chong), dat den do sau thiet ke; 

- Ung suat do va dap gay ra trong coc (utig suat xung kfch) phai nho hon 
cudng do cua vat lieu coc, ung suat keo do va dap nho hem cucmg do chong 
keo cua be tong thong thuong, con trong coc be tong cot thep ting suat truo'c 
- nho hon tong cucfng do chong keo cua be tong va tri ting suat trade; 

- Khong che thoa dang tong so nhat bua thdi gian dong (chong moi va 
giam hieu qua dong); 

- Do xuyen vao dat cua mot nhat bua khong nen qua nho: bua diezen - 
1-^2 mm/nhat va bua hoi 2-r3 mm/nhat (de phong hong bua + may dong). 

Chi tiet co the xem trong tai lieu tham khao [7]. 


(4) Moi noi coc va mui coc 

Moi noi giua cac doan coc che tao sin (be tong cot thep, g6, thep..) co y 
nghla rat quyet dinh khi dung coc dai. Ve phuong dicn chiu luc, moi noi co 
the chiu lire nen va cung co kha nang xuat hien luc nho, mo men va luc clt. 
Khi dong thi moi noi vtia chiu luc nen vua chiu luc nho. 

Doi vdi coc be tong cot thep thong thudng cac lien ket giua doan coc 
dugc thuc hien blng: 

- Han qua mat bich + thep goc; 

- Han qua thep ban phu km mat bich; 

- Lien ket blng chot nem dong; 

- Lien ket blng chot xo kieu am duong + do vua. 

Doi vtii ege be tong cot thep tron, rdng co the lien ket blng moi noi han 
hoac noi blng bulong(minh hoa mot so kieu moi noi va mui coc co tfnh 
cong nghiep, xem [8]). 
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Tai cac nude c6 nen cong nghiep phat trien cao ngudi ta dung kieu moi noi 
che tao ca khi kha chinh xac. rut ngfin viec ngimg chd liic ha coc va co durac 
cay coc dai vdi moi noi chac chan lam cho coc chiu tai vdi do tin cay cao. 

Kiem tra moi noi va mui coc: 

Chat lircmg lien ket moi noi; 

Do phSng va vuong voi true coc cua mat coc; 

Sir d6ng true cua cac doan noi; 

Sir chinh tarn va d6 cirng(thep + betong) cua mui coc; 

Cach chong an mon moi noi han; 

Mui coc da vao lap dat phu hop vdfi yeu cau thiet ke. 

(5) Kiem tra viec dung va ha coc 

- Danh so coc trong ban ve va dinh vi ngoai hien trirdng theo cac true 
mong; 

- Ghi chu dac biet khi ha coc (do sau, do choi, dp nghieng doi vdi coc 
nghieng.. 

- Dung trac dac de chinh coc truac khi dong vai do thang dung khong qua 
1 %; neu coc nghieng thi sai so goc nghieng khong qua 1,5%; 

- Ghi chep cac thong so khong che chat luang khi dong coc nhu dp sau, 
do choi, tong so nhat bua...; 

- Quan trac bang trac dac dong thai cua mat dat va dau coc da dong trude 
a gan xem diem (8); 

- Quan trac lun/nirt cong trlnh a gan(bang anh hoac theo doi su hinh 
thanh va phat trien vet nut). 

(6) Trinh tu dong coc 

Trinh tu dong/ha coc trong cong nghe thi cong mong coc can dua vao cac 
yeu to sau day de quyet dinh; 

- Dieu kien hien trudng va moi trudng; 

- Vi tri va dien tfch vung dong coc; 

- Cong trinh lan can va tuye'n dudng ong ngam; 

- Tfnh chat dat nen; 

- Kich thude coc, khoang each, vi tri, so lupng, chieu dai coc; 
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- Thiet bj dung de dong/ha coc; 

- So lupng dai coc va yeu cau sir dung. 

Viec lua chon each dong nao can phai co sir phan tich ty my trong timg 
trudng hop cu the theo cac yeu to neu tren. 

Thong thudng, nguyen tic de xac dinh trinh tudong coc la: 

a) Can cu vao mat do cua coc va dieu kien xung quanh: 

- Chia khu de nghien ciru trinh tu dong; 

- Chia 2 hudng doi xung, tir giua dong ra; 

- Chia 4 hudng tir giua dong ra; 

- Dong theo 1 hudng. 

b) Can cu do cao thiet ke cua mong: Mong s&u hon - dong truoc, nong 
hon - dong sau; 

c) Can cu quy each coc: Coc Ion - dong truoc, coc nho - dong sau: coc dai 
- dong truoc, coc ngdn - dong sau; 

d) Can cu tinh hinh phan bo coc: Coc trong nhom - dong truoc, coc don - 
dong sau; 

(e) Can cu yeu cau do chinh xac luc dong: Do chinh xac thap - dong 
truoc, do chinh xac cao - dong sau. 


(7) Tieu chuan dting dong coc 


Xac dinh tieu chu^n dung dong coc theo yeu c^u thiet ke la van dfi quan 
trong vi no co y nghla rat 1cm ve kinh te va ky thuat. Hai dau hieu de khong 
che dirng dong la: theo do sau mui coc quy dinh trong thiet ke va theo do 
xuyen cuoi cung cua coc vao dat (co khi con goi la theo do choi). Co nhieu 
nhan to anh hudng den hai dau hieu noi tren va co khi mau thu^n nhau. 

Tieu chu^n khong che viec dirng dong coc nen quy dinh nhu sau: 

a) Neu mui coc dat vao tang dat thong thudng thi do sau thiet ke lam tieu 
chuan chinh con do xuyen thi dung de tham khao; 

b) Neu mui coc dat vao lop da't cat tir chat vira trd len thi lay do xuyen sau 
lam tieu chuan chinh con do s£u coc - tham khao; 


c) Khi do xuyen da dat yeu c<iu nhung coc chua dat den do sau thiet ke thi 
nen dong tiep 3 dot, mdi dot 10 nhat voi do xuyen cua 10 nhat nay khong 
dupe ldn hon do xuyen quy dinh cua thiet ke; 
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d) Khi can thiet dung each dong thu de xac dinh do xuyen khong che. 
Tham khao kinh nghiem cua Trung Quoc a bang 2.14.[7] 


Bang 2.14. Kien nghi ve tieu chusin khong che dumg dong coc 
(kinh nghiem Trung Quoc) 


Loaicoc 

Coc be tong cot thep r6ng 

Coc be tdng c<5t thep dac 

Kich thiroc coc 

(cm) 

Mui kin 

Mui ho 

Mui kin 

Mui hb 

40x40 

45x45 

50x50 

50 x 50 

Dat a mui coc (tri 
s6N) 

Dat cat 

(30-50) 

Dat set 

cung 

(20-25) 

Dat cat 

(30-50) 

Dat set 

cung 

(20-25) 

Dat set ctjrng 

(20-25) 

Dat cat 

(30-50) 

Loai 

bua ■ 

Diezen 

20-25 cap 

30-40 cap 

30 cap 

30-35 

cap 

35-45 

cap 

40-45 

cap 

Hcri 

4-7 T 

7-10 T 

7T 

7-10 T 

10 T 

10 T 

Tri sd khtfng che 
tdng s6 nhat 
dong 

< 2000 - 2500 

< 1500 - 2000 

S6 nhat dong 
khdng chS a 5 m 
cudi cung 

< 700 - 800 

< 500 - 600 

Tri s6 

do 

xuyen 

cuoi 

cung 

Diezen 

2 - 3mm/nhat 

2 - 3mm/nhat 

Hoi 

3 - 4mm/nhat 

J 

3 - 4mm/nhat 

i 


(8) Coc va mat nen bi day troi 

Viec mat dat bi nang len cung nhu bi chuydn vj ngang khi ha coc co 
khoang each gitfa chung qua gan hoac bo tri qua day la nguy co thuo'ng xav 
ra trong thi c6ng. Didu do se gay ra nhung hu hong cho coc nhu la bi nui 
hoac gay do lire keo va do ap lire ngang cua dat len coc qua 1dm; mui c<x 
khong tiep xuc tot v6i 16p chiu lire do bi nang len khi ha nhung coc sau do 6 
gan no nen sire chiu tai khong dap ung vai thiet ke va do lun cong trinh sc 
ldm. Hien tuong noi tren tro nen nghiem trong hon khi ha coc co mat do d o 
trong dat yeu no nuoc vi loai dat nay khong co kha nang bi ep chat. 
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Do nang cao mat dat va chuyen vi ngang trong dat set no nude chang 
nhung co quan he vdi khoang each giua cac coc, dudng kinh va do dai cua 
coc ma con co quan he den mat do bo tri coc. Theo ket qua theo doi va 
thong kS trong thi cong cho thay neu W s < 5% thi do nguy hieim ve chat 
luong coc be, vdi W s ttnh b^ng cong thuc : 



If 

F 


Trong do: f - dien tich tiet dien ngang (m 2 ) cua coc don; 

If - tong dien tich tiet dien ngang cua cac coc don; 

F - dien tich hien trudng (m 2 ) bao bang hang coc ngoai cung; 
W s - mat do dien tich coc duqc ha vao dat. 

Neu dung mat do the’ tich coc duoc ha vao dat W v de: bidu thi, khi 
W v < 0,6 thi it co nguy hiem ve chat luqng coc vdi W v tinh bang cong thuc : 


W, = 


1 ^ 

F 


Trong do: V, - the tich cua phan coc da ha vao dat cua coc don; 

IV, - tong thd tich cua phan da ha vao dat cua cac coc; 

F - dien tich hien trudng (m 2 ) bao bang hang coc ngoai cung; 
Khi mat do bo tri coc co W s > 5%, W v > 0,6 thi kha nang gav coc tuerng 
ddi nhieu. 

Cach xir ly khi gap hien tuong noi tren la phai thuc hien viec ki6m tra do 
dac can than, can thiet phai bo tri lai coc, dong coc qua 16 khoan moi d6 
giam the" tich bi day trdi, thuc hien trinh tu dong coc hop li va phai dong vd 
lai nhung coc chua bi gay, chi bi nang len, cho den do sau thiet ke yeu cau. 


Qua trinh dong lai nay co the tdi khi coc dat duoc do choi nhu cu hoac 
theo do cao dau coc. Viec dong lai coc chi nen duoc bat dau khi qua trinh 
dong coc da vuot ra ngoai pham vi anh hudng de; no khong gay ra hien tuong 
trdi nao nua cho nhung coc da dong. 


Van de nay cung xuat hien d lap cat min chat bao hoa nude va lop phu sa 
vo co, khi qua trinh ha coc ngung lai, ap lire nuoc Id rdng am se bien mat do 
do lam giam do ben cat theo thdi gian nen lam giam sue chiu tai cua coc 
theo thdi gian va goi la hien tuong chung. Vd nhe len cac coc da dong cung 
phai tien hanh trong cac dieu kien dat nhu vay. Neu sau khi vd lai ma phat 
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men lhav sire khang cu da giam thi nhumg coc nay can phai dong them cho 
den khi dat duoc sue khang danh dinh. 

(9) Chan dong va tieng on 

Vdn de anh hudng cua chan dong cung nhu tieng on doi vdi cong trinh va 
con ngudi do thi cong dong coc gay ra can phai dirge xem xet vi no co the 
jan den nhung hau qua dang tiec. nhat la khr thi cong dong coc gan cong 
irinh da xav hoac g£n khu dan cu. 

. leu chuan de khong che dao dong va tieng on do chan dong gav ra doi 
vo' • guot va cong trinh co the tham khao: 

Tien chuan Lien Xo <cG): Nr. 1304-75 hav CH 2.2.4/2.1.8.562-%: 

Leu chuan CHI B Due: DIN 4150 - I486: 

I icu chuan Thuv Si: SN 640312 - 1978 

- Tieu chuan Anh: IIS 5228. Part 4 - 1992a (bang 2.15»: 

- l ieu chuan Viet nam ICVN 5949-1998 (bang 2.16). 

Ve do on tlurdng khong che 70 - 75 dB doi vdi khu o va 70 - 85 dB ddi 
\Oi khu thuang mai: Khi on qua gidi han tren phai tim each giam on. Cach 
pheng chong anh huong chan dong va on: 

- Xac dinh khoang cach an toan kill dong : 

- Chon cach dong (trong lugng + do cao roi biia). loai bua hop ly: 

- Khoan dSn. dong vd. ep, xem (10): 

- Lam hao cach chan: 

- Dat vat lieu/tudng tieu am, giam thanh, dem lot dau mu coc: 

- V.v... 

Bang 2.15. Anh hudng cua dao dong ddi vdi cac ddi tuang khac nhau 
(theo tieu chuan Anh BS 5228 Part 4 1992a) 



Ddi tirong 
quan tain 

i 

Thong so do va pham vi do nhav 

! Vuhl 

1 

Chuyen vi 
(mm) 

Van tdc 

(mm/s) 

Gia tdc 

(g) 

1 - 1 

i / 

1 - 

l 1 

3 

4 

5 

1 Phrong tien 
j ih nghiem 

Thiet bi va 

van lianh 

(0,25-1) x 10 ! 
(0.1Hz-30Hz) 


(0.1-5) x 10' 3 
(30Hz-200Hz) ] 
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Bang 2.15 (tiep theo) 


1 

2 

3 

4 

5 

Cor sd vi 
dien tu 

Thiet bi va 

van hanh 

* 


(6-400) x 10 3 
(3Hz-100Hz) 

(0,5-8) x10 3 
(5Hz-200Hz) 

May moc 
chmh xac 

Thiet bi va 
van hanh 

(0,1-1) x 10' 3 



May tfnh 

Thiet bi va 
van hanh 

(3-250) x 10' 3 


0,1-0,25 sai so 
trung phucmg 
(SSTP) 

(toi da 300Hz) 

Vi xir ly 

Thiet bj va 
van hanh 



•0,1-1 

Benh vidn 
va nai cir tru 

Con ngirdi 


0,15-15 
(hucmg dirng) 

(8Hz-80Hz) 

0,4-40 

(hiring ngang) 
(2Hz-80Hz) 

0,5-50 (SSTP 
hiromg dung) 

(4Hz-8Hz) 

Van phong 

: 

1 

Con ngtrbi 


0,5-20 

(hircrng dtmg) 
(8Hz-80Hz) 

1-50 

(hir6n4g ngang) 
(2Hz-80Hz) 


Xuang may 

Con ngircri 


1-20 

(hucmg ddng) 
(8Hz-80Hz) 

3,2-52 

(hudmg ngang) 
(2Hz-80Hz) 

(4-650)x 10 3 
(SSTP hudmg 
dumg) 
(4Hz-8Hz) 

Khu dan cir 
hoac thuang 
mai 

Cong trlnh 


1-50 


Ong din khf 
hoac mrorc 

Dich vu ngctm 
dudri dat 

(10-400) x 10 3 

1-50 
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Bang 2.16. Gioi han toi da cho phep tieng on 
khu vuc cong cong va dan cir 
(tinh theo mice dm tumig duong dBA TCVN 5949-1998) 


Khu vuc 

Thdi gian 

tu 6h-18h 

tu 18h-22h 

tu 22h-6h 

Khu vuc can dac biet yen tmh: benh vien, 
thu vien, nha didu dudng, nha tre, trucrng 
hoc, nha thd, chiia chien. 

50 

45 

40 

Khu dan cu, khach san, nha nghi, ca quan 
hanh chfnh. 

60 

55 

50 

Khu dan cu xen ke trong khu vuc thuong 
mai, dich vu, san xuat 

75 

_i 

70 

50 


(10) Kiem tra coc ep (be tong cot thep, thep) 

- Khoang each hop ly giua cac coc ep va giua coc v6i cong trinh lan can, 
xem bang 2.17; 

- Chat lirpng moi han cac doan coc; 

- Lire ep toi da cua kich so vdi yeu cau thiet ke; 

- Theo do dai coc hay theo lire ep cua kich (2 - 3P tk ); 

- 'long Inc ep phai nho ban P c c theo vat lifiu; 

- Sai lech dau coc so voi true mong. 

Bang 2.17. Khoang each an toan doi vrri cong trinh Ian can khi ep coc 


Loai dat 

Khbng lam rcri 

Co khoan bdt dat 

at 

(3-5)d 

3d 

Dat dmh I L < 0,75 

c = 30 - 50 kPa 

(12- 14)d 

5d 

Set yeu I L > 0,75 

c = 5 - 10 kPa 

(20 - 30)d 

10 d (khi h < 3m) 

5 d (khi h > 5m) 


Trang do: d - dirong kfnh canh coc; 

I L - do set cua dat dmh; 

h - chieu day lop dat cat tu day mong cu den mai 16p dat yeu. 
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(II) Nghiem thu cong tac dong coc 

Chat lirans thi cong coc can phai dupe the: hien a cac diem chinh sau: 

a) Chat lupng moi noi giua cac doan coc (neu co): 

b) Sai lech vi tri coc so voi quy dinh cua thiet kc: 

c) Sai lech ve dp cao dau coc: thubng khong qua 50 - 100mm; 

d) Do nghieng cua epe khong vupt qua 1% doi vrii coc thang dung vri 
khong vupt qua 1,5% goc nghieng giua true coc va duong nghieng cua bu,. 
doi voi coc nghieng: 

e) B6 mat coc: nut, meo mo, khong bang phang 

Tong hop nhung dibu tren trong bang 2.18 (hoac bang 10 cua 
TCXD 79 : 1980; 


Bang 2.18. Sai lech cho phep ve vi tri coc che tao san tren mat hang 

(then [7; ■ 


Loai coc 

Hang irmc kiem tra 

Sai lech cho phep (mm) 


” ■ ■ - 

Coc phia tren co dam mong: 

- Huong vuong goc voi true dam 

tor- 


- Huong song song vpi true can. 

150 


Coc irong nhom 1-2 chiec hoac coc 

100 

CocBTCTduc 
i san. coc ong 
i thep. coc go 

uong hang co, 

1 Coc trong mong co 3-20 coc 

; Coc trong mong co tren 20 coc 

j < 1/2 duong kinh coc 
(hoac canh coc) 

| 


- Coc 6 mep ngoai 

< 1/2 duong kinh coc 
(hoac canh coc) 

1 

i_ ! 

- Coc nam ben trong mong 

i. . .i 

1 duong kinh 
(hoac canh coc) 

i_:__ 


-- 

Vi tri 

100 

Coc ban 

Do thang dung 

1% 

(barelie) bang 

Khe ho giua cac cmc: 


be tong cot ihep 

- D£ chong tham 

< 20 1 

1 


- D6 chan dat 

i ± 25 l 
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2.6.4. Coe thep 

Loai coc thep thirdng dung hien nay la coc ong tron, coc thep hinh chu I, 
chCrH. 


(I) Kiem tra chat luong che tao 

Theo chung chi cua nha che tao. khi can co the" lay m&u kiem tra. Cac 
hang muc chfnh can kiem tra, gom: 

- Chung chi ve coc thep. thanh phan kirn loai chfnh; 

- Do ben chong an mon cua thep (mm/nam) trong cac moi trubng an mon 
khac nhau (an mon veu. trung binh. manh); 

- Dung sai kfch thuoc cua coc (tham khao bang 2.19 va bang 2.20) nhumg 
phai theo veu cSu cua nguoi dat hang. 


Bang 2.19. Sai so che tao cho phep cua coc ong thep theo [7]) 


! 

Hang muc 

Sai so cho phep 

Duong kinn ngoai 

Phan dan ong 

± 0,5% 

l 


Phan than ong 

„ _ 

± 1% 

i 

1 

Do day 

< 16mm 

ngoai < 500mm 

O ngoiti > 500mm va 

(£> ngoai < 800mm 
ngoai > 800mm 

+ khong quy dinh - 0,6 mm 

+ khong quy dinh - 0,7mm 
+ khong quy dinh - 0,8 mm 

L_ 

> 16mm 

_ 

ngoai < 800mm 

O ngoai > 800mm 

+ khong quy dinh - 0,8mm 
+ khong quy dinh - 1,0mm 

Do dai 

+ khong quy dinh - 0mm 

Dp cong venh 

<0,1% dp dai 

Dp phang dau noi 

< 2mm 

Dp vuong goc dau no’i 

< 0,5 % O ngoai, toi da 4mm 


Coc thep chu H ducrc che tao b4ng phuong phap can thep mot l^n tai nha 
may thep, chat thep co thep cacbon pho thong, thep cuang do cao Mnl6. 
Ngoai ra trong nha may thep con co the che tao loai thep dac biet chong ri 
bang each cho them d6ng, ken, cali vao khi luyen thep, co the dung a cac 
cong trinh tren bien. 
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Do chfnh xac che tao coc chu H theo bang 2.20. 


Bang 2.20. Sai so cho phep cua coc thep chur H (theo [7]) 


Hang muc 

Sai so cho phep 

Cach xac dinh 

Do cao (h) 

+ 4mm - 3mm 

Do thudc thep 

Do rong (b) 

+ 6mm - 5mm 

Do thuac thep 

Do dai (1) 

+ 100mm - 0mm 

Do thudc thep 

Do cong venh 

<0,1% do dai 

Cang day 

Ban bung lech tam (E) 

< 5mm 

Do thuac thep 

Do vuong mat 
dau coc 

h < 300 

< 6mm (T+ T) 

T' - do lech canh tren 

h> 300 

< 8mm (T+ T) 

T- do lech canh duai 




Coc thep ngoai viec kiem tra kfch thuac ngoai hinh ra con phai co: 


- Chat lugng hap chuain chat lirang thep; 

- Neu la thep nhap kh^u phai co kiem nghiem hap chuain cua ca quan 
thucmg ki6m dia phuang. 


Ngoai yeu c£u do chmh xac ve kfch thirac hinh hoc nhir tren, trong thi6't 
ke luc xac dinh dien tfch tiet dien chiu tai cua coc thep con can cir vao do an 
mon va phong chong an mon do thiet ke quy dinh va kiem tra viec thuc hien 
cua nha thau tai hien trucmg. 


(2) Chat litang han vd cdu tao mui coc 

Chat lirang han la mot phctn quan trong trong viec danh gia tong th6 
chat lugng thi cong cgc thep, khi thi cong phai chon nhung cong nhan co 
tir chat tot, ky thuat thanh thao, va co nhung kinh nghiem de thi cong han. 
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Thiet bi han cung phai c6 tinh nang tot va tang cudng quan ly, bao dam 
tieu chuan nghiem thu chat lirqng cong trinh, chat lirgng moi han (xem 
bang 2.21). Trong bang tir diem 1 - 7 deu kiem tra bang ngoai quan khi 
noi bang each han do kiem tra vien dung cac dung cu do chuyen dung de 
do thuc te tung dau moi han, dong thefi phai trung thuc ghi vao bien ban 
(xem bang 2.22). 

Phuomg phap kiem tra chat luang ben trong cua moi han co do khuyet tat 
bang tia X, bang song sieu am, bang nhuom mau... 

Giong nhu coc be tong cot thep, tuy theo dieu kien dat nen ma coc 
thep co cau tao mui khac nhau. U’u di6m noi bat cua epe thep tron hd mui 
hoac coc thep hinh chir H la chung co the dong vao cac ldp dat chiu Iuc 
cung va a do sau kha 16n va it bi ep day dat, dieu nay co lgi khi dong gan 
cong trinh cu. 


Bang 2.21. Tieu chuan nghiem thu 
chat lugng han coc thep (theo [7]) 


N° 

Hang muc 

Tieu chuan 

Ghi chu 

1 

Khe hd giua doan coc tren va dirai 

2 - 4mm 

M6i d£u n6i kiem tra 
khong it hom 4 diem 

2 

Lech mieng doan coc tren dirdi 
coc ong thep O < 700mm 

< 2mm 

M6i ddu noi kiem tra 
khong it han 4 diem 

3 

Lech mieng doan coc tren duai 
coc ong thep O > 700mm 

< 3mm 

M6i dau noi kiem tra 
khong it han 4 diem 

4 

~ -- 

Lech mieng doan coc tren diroi 
coc thep chur H 

< 3mm 

M6i dau noi ki£m tra 
khdng it hom 4 diem 

5 

Do sau ngoam vao thit 

< 0,5mm 


6 

Do sau mach han chum qua 
vat lieu goc 

< 3mm 


7 

Chong cao cua moi han 

< 2-3mm 


8 

X quang do khuyet tat 

cap III tra 
len hap le 

Cur 20 coc chup 1 anh 
rut mau kiem tra 


169 





Bang 2.22. Kiem tra ngoai quan moi han noi coc thep 


Ten cong trinh 


Ngay.thang.nam 


So coc 

Loai coc 

Quy each 

Vi tri 

dau noi 

Chat luong moi han 

Khe ho giura coc 
tren duOi 

mm 

Lech mieng doan 

coc mm 

Ngoam thjt mm 

Chong cao mm 

Do rong mm 

Ghi chu 




Dau noi 1 





1 











Dau noi 2 













1 



Dau noi 3 

1 - . 












— 1 

L_ 



i 

Dau noi 4 | 





—___ 






_1 

■ — 


Ngudi phu trach Ngudi kiem tra Thq han 


4 

(3) Tieu chuan diing dong 

Coc thep phai dugc dong vdi bua nang thich dang, co the tham khao cac 
khong che sau day : 

(a) Do xuyen sau vao dat a nhung met cuoi cung 3 - 4mm/nhat dap, hoac 
12-15 nhat bua/in: 

(b) So lan danh bua 6 met cuoi cung phai ldn han 250 lan, a 10m cuoi 
cung duai 1500 lan, so bua danh khong che duai 3000 lan. 

2.6.5. Coc khoan nhoi 

Coc khoan nhoi trong nhung nam gan day da duac ap dung nhieu trong 
xay dung nha cao tang, cau ldn va nha cong nghiep co tai trong ldn. So vdi 
coc che tao san, viec thi cong coc nhoi co nhieu phuc tap han, do do phuang 
phap va each giam sat, kiem tra chat luong phai lam het sue chu dao, ty my 
vdi nhung thiet bi kiem tra hien dai.. 

Dudi day trinh bay tom tat nhung noi dung chinh ma ngudi ky su giam 
sat phai nam vung de nang cao han nua trach nhiem cung nhu chat luong 
giam sat. 
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2.6.5.1. Kiem tra coc nhoi tao 16 bang dong ong (it dung) 

(1) Gioi thieu 

Viec thi cong coc loai nay can sir dung thiet bi va cong nghe dac biet. 
Day la loai coc nhoi dirge thi cong bang phuong phap dong ong co dem 
be tong 6 mui de tao 16 va thirdng diroc lien hanh boi cac nha thau co nhieu 
kinh nghiem trong viec thi cong cac dang dac biet nav cua mong coc. 

(2) Thiet hi 

Thiet bi can diroc kiem tra 66 phii hop voi chi dinh hay thirc ti6n, cac yeu 
cau quan trong khi kiem tra la 

- Kich thuoc va trong lirong cua bua; 

- Kich thuoc cua ong dong. 

- Co du thiet bi kep de giu ong dong khi tao de nen. 

(3) Thi cong 

Cac hang muc can chu v kiem tra: 

- Cac thong tin chung: ngay. tinh trang thoi tiet, nhan dang coc, thoi gian 
b^t dau va ket thuc dong ong. thoi gian bat dau va ket thiic do be tong, 

- Vi tri cua coc. 

- Do thang dung cua ong dong 

- Sue khang xuyen cua ong: chieu cao roi, trong luong bua. so nhat 
dap./30cm tso nhat dap/ft). 

Cao do cua day ong do truoc khi tao de nen: 

- Be tong cua de nen: cap phoi. cudng do xac dinh tu mau be tong nen: 

- Tao de nen: de nen bang be long the tfch 0.14m' (5 ft^) va so nhat daj' 
len de, trong luong bua. chieu cao roi bua va nang luong gay ra cua nhat 
dap, the tich cua day va nang luong dong len de n6n cuoi cung so voi chi 
dinh hoac kinh nghiem: 

- Cao do cua day bua khi tao de n6n (toi thieu la 8cm (3 in) 6 tren day cua 
ong dong): 

- Lap dat cot thep; 

- Dat tarn lot vao trong de (neu co); 

- Chat luong cua be tong than coc: cap phoi, do sut, luong khi, lay mau thir 
h'inh tru cho m6i lan do 30m' (40yard^) va bat cu me be tong nao nghi ngo; 
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- Vi trf tuong doi cua cua day ong dong va mat tren cua be tong trong qua 
trinh dam be tong than coc; 

- The tich cua be tong trong than coc da dam so vdi chi6u dai cua than coc; 

- Cao do cat coc; 

- Cao d6 cua tarn lot, neu co, ngay sau khi vira Up dat; 

- Cao do cua cac ta'm lot sau khi cac coc lan can duoc dong (de kiem tra 
do troi); 

- Lap cac 16 hong xung quanh ta'm lot co dinh. 

2.6.52. Kiem tra coc khoan nhoi 

(1) Thong tin ban dau 

Can co cac thong tin cua cac ldrp dat, loai dat va cubng do, cac thong tin 
sau day can phai co: 

- Sir hien dien cua niroc tai cac lop dat chiu lire trong soi, cat hay bun, vi 
trf va do day cua m6i lop dat, cac cao do mire nirdc ngam trong moi lop dat; 

- Cao do mire nude ng£m trong nen da neu nhu coc ducrc dat vao n6n da; 

- Toe do dong chay cua nuoc trong lbp dat chiu lire hoac nen da trong 
16 khoan; 

- Su hien dien cua cac chudng ngai vat 16n tren cao do dat coc; 

- Sir hien dien cua khi tir nhien trong nen dat hay nen da; 

- Cac phan tich hoa hoc cua nude ngam. 

(2) Tao 16 

Cac muc can kiem tra bao g6m: 

- Cac thong tin chung: ngay, tinh trang thcri .iet, nhan dien coc, thdi gian 
bat dau va ket thuc khoan; 

- Vi tri cua coc; 

- Sir phii hop cua cong nghe khoan vdi chi dan hoac kinh nghiem; 

- Do thang dung va kich thubc cua 16 coc theo cac khoang thbi gian khoan; 

- Sir thich hop cua cong nghe va thiet bi duoc sir dung de khoan vao lop 
da't chira nu6c co ap (neu co); 

- Sir thich hop cua thiet bi va cong nghe de khoan pha cac chudng ngai 
vat 16n (neu co); 
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- Ho khoan khao sat dia chat phai di het chieu sSu 16 coc; 

- Chi6u sau cua hang hoc trong da o cao do day coc khi xac dinh bang 
phuong phap am (neu co); 

-Cao do va hlnh dang cua chuong neu coc co mo rong day; 

- Chat luong cua lop dat 6 mui coc (phai dupe tien hanh bang cac khao 
sat true quan neu co the). Doi voi cac coc sue chiu tai 16n, kien nghi khoan 
lay loi va lam cac thf nghiem kidm tra hien truong cho vat lieu o do sau 1 - 2 
lan duong kmh coc duoi mOi coc; 

- Do sach cua day, thanh ho khoan va tam lot; 

- Toe do tham vao trong ho khoan; 

- Chat luong cua vua bentonite (neu dung); 

- Ton that cua vua bentonite (thoi gian, cao do va chat lugfng) neu sir 
dung. 

(3) Do be tong 

Sau khi 16 coc da duqc kiim tra va nghiem thu, co the tien hanh dat cot 
thep va do be tong. Cac muc kie'm tra cSn chu y: 

- Cac thong tin chung: ngay, tinh trang thoi tiet, nh$n dang coc, thdi gian 
bat d^u va kd't thuc do be tong; 


- Chat luong cua be tong: cap phoi, do sut, ham luong khi, thi nghiem 
rnSu tru cho m6i xe do hay cac me be tong nghi ngb, it nhat la 3 to hgfp m£u 
cho m6i coc; 

- Su tuong ung cua phuong phap do, vi tri phu hop cua mang hay ong 
do b6 tong (day ong do tremie bao gio cung phai n^m du6i be mat b6 tong 
da do); 

- Cot thep va vi tri I6ng thep phai phu hop voi ban ve va quy dinh; 

- Trong luong cua be tong do phai can bang voi ap luc nude ng£m; 

- Khoi luong cua be tong do so sanh voi chieu cao than coc; 

- Cao do cua be tong trong ong dinh hudng khi rut ong len; 

- DSm rung chan dong be tong tai dinh tir 1,5 den 3m (5 tori 10 ft) khi be 
tong co do sut nho hon 10cm(4 in); 

- Cao do cdt coc va chieu dai chinh xac cua coc; 
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- Ki6m tra chat lircrng be tong coc theo chieu dai bang ong lav loi, kiem 
tra loi va ho khoan bang cac phucrng phap nhu quan sat camera 16 khoan. do 
duong ki'nh 16 khoan. sieu am neu nhir duoc quv dinh: 

- Vi tri hoan cong cua cac coc da lam. 

(4) Khoi luong kiem tra 

Khi coc chiu tai trong 16n, thi cong trong dieu kien dia chat phuc tap. 
cong nghe thi cong co do tin cav thap. nguoi thi cong (va thiet ke) co trinh 
do va kinh nghiem it thi can tien hanh quan Iv va kiem tra chat lircrng voi 
mat do (tv le %) cao hcfn. tire la neu do rui ro cans nhieu thi mire do yeu cau 
ve quan Iv va danh gia chat lircrng can phai nghiem ngat hon. 

Mat khac. nhir se duoc trinh bay chi tiet hcfn o muc nav. each kiem tra 
bang phurong phap khong pha hong (NDT) nho nhung thiet bi kha hien dai 
da co o niroc ta. cho phep thirc hien viec kiem tra chat luong coc het sire 
nhanh chong voi gia ca chap nhan duoc. Vi vav. trong Tieu chuain TCXDVN 
326: 2004 “Coc khoan nhoi - Tieu chuain thi cong va nghiem thu” da dua ra 
khoi luong kiem tra toi thieu (bang 2.23). 


Bang 2.23. Khoi lurong kiem tra chat luong be tong than coc 
(theo I C.XDVN 326: 2004) 


i 


Thong so 
kiem tra 


-T 

Phuong phap kiem tra 


- So sanh the tich be tong do vao 16 coc 
1 voi the tich hinh hoc cua coc 

* T 

i i 

1 Khoan lav loi 

! 

I : 

! Sir nguyen ven I - Sieu am, tan xa gama co dat ong truoc ; 

! ciia than coc ] I 

i 

Phuong phap bien dang nho (PIT, [ 
: M1M), quan sat khuvet tat qua ong lav loi I 
i bang camera vo tuyen . 

I 

- Phuong phap bien dang Ion PDA 




ry le ki6m tra 
toi imeu. % 


100 

1 - 2'r 4- phuong phap I 
khar 

i 

10-2.Vr + phuong I 
phap khac 

>50 


4‘ c va khong duoi 


s coc 
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Bang 2.23 (tiep theo) 


1 

** 

r 

Dd mo rong 



hoac do ngam 

Khoan during kinh nho (36mm) ri vung 

2 - 3 coc luc lain thu 

cua mui coc 

mo rong dav hoac xuven qua mui coc 

’ 

vao da 



1 

- Thi nghiem mSu luc dd be tong 


i 

- Thi nghiem tren lot be tong luc khoan 

Theo yeu c^u 

Curing do 

- Theo trie do khoan (khoan thdi khong 

cua giam sat 

| be tong 

lay loi) 


than coc 

- Sung bat nav hoac sieu am doi voi be 


I 1 

tong o dau coc 

_I 

35 


Chii thich: 

1) Thong fluffing cun ket hap rfi 2 pinning phap khac nltau trfi ten de tien hcinh 
so sdnh cho mot thong so kiem tra neu fi bang nay. Khi coc co LID > 30 tin phuong 
pliap kiem tra qua dug dat sdn se Id chit yen (L- chieu dai. D - dufing kinh); 

2) Lop be tong bdo ve cot thep coc va hinh dang be ngoai cua cot (hep co the 
kiem tra fi did ddu coc. khi dd loqi bo lap be tong can fiphia tren cot dan coc. 

Doi voi nhung cong trinh co so lircmg coc tmng m6i mong la ft va tai 
trong truydn len mong 16n, ket cau co do nliav cao khi lun khong ddu xSy ra, 
ngudi ta veu c&u ty le dat ong de kiem ira kha nhidu nhu trinh bay d bang 
2.24 diroi day. 

Ong tham do NDT doi voi be tong thi dat suot chieu dai coc con ong de 
qua do khoan lav loi nh^m kiem tra sir tiep xuc giua mui coc va dat phai dat 
each day coc tir 3 4- 4m. 

Khong nhat thiet phai kiem tra tat ca cac coc co dat s&n ong. Thong 
thudng ngudi ta chi lien hanh kiem tra theo mot ty le nao do so vdi cac coc 
da dat ong, neu thav chat lupng tot va dat ket qua dn dinh thi co the dung. 
Neu co nghi van thi phai tiep tuc kiem tra cho het so coc da dat ong. 

Ngoai ra cung co the dua vao so d6 trinh bay tren hinh 2.30 theo kinh 
nghiem cua My. de there hien trinh tu kiem tra tirdon gian den phuc tap theo 
muc do khai thac ung suat cho phep va do rui ro co the xaiv ra trong qua 
trinh thi cong coc. 
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Hinh 2.30: So do dung de ddnh gia va xi( ly coc khoan nhoi 
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Bang 2 


24. Quy djnh ty le % coc can dat san ong va kiem tra 
doi voi cong trinh giao thong 

(DTU 13.2, PI - 212, 9-1992, Phap) 
tong so coc thi cong, n - so coc trong mot mong tru) 


Cach thCrc tiep 
nhan Iltc 

cua coc 


n > 4 


n < 4 r 

So lupng ong So lugng coc So lirgng ong 
dat sdn kiem tra dat sSn 


Tham Khoan 

Ong do than lay lot Cac ong Ong 
102/114 coc taimui 60/60 102/114 


So lugng coc 
kiem tra 


Tham do 
than coc 
NDT 


Khoan 
lay loi 
tai mui 


Chi co ma sat 
Cue bo 

Ma sat cue bo 


va mui coc 


Chico 


50-100 


0 50-100 

0 50-100 

> 30 50-100 


> 30 50-100 


100 50-100 


50-100 | >20 | 50-100 >10 

50-100 1 50-100 I >30 












































































































Chat lirqng 16 coc la mot trong cac yeu to co y nghia quyet dinh chat 
lirqng coc. Cong viec khoan va don 16 coc, sau do la each giu thanh vach 
16 coc la nhung cong doan quan trong, anh hirong den chat luqng 16 coc 
tot hay xau. Cac chi tieu vd chat lirqng 16 coc g6m vi trf, kfch thude hlnli 
hoc, do nghieng lech, tinh trang thanh vach va ldp can l&ng 6 day 16. 
Trong bang 2.25 trinh bay cac thong so de danh gia chat lirqng va phuong 
phap kiem tra chung. 


Bang 2.25. Cac thong so can kiem tra ve 16 coc 
(theo TCXDVN 326 : 2004) 


Thong so ki6m ira 

Phuong phap kiem tra 

Tinh trang 16 coc 

- Kiem tra bang mat co them den roi 

- Dung phirctng phap sieu am hoac camera ghi chup 
thanh 16 coc 

Vi trf, do thang dirng 
va do sau 

- Do dac so vdi moc va tuyen chuan 

- So sanh khoi luqng da't lay len voi th6 tich hinh hoc 
ciia coc 

- Theo luqng dung dung dich giu thanh 

- Theo chieu dai tcri khoan 

- Qua doi 

- May do do nghieng, phuong phap sieu am 

Kfch thude 16 

- Mau, calip, thuoc xep mo va tu ghi do Ion nho duong 
kinh 

- Theo dudng kinh, thude xep md va tu ghi d6 Idn nho 
dudng kinh 

- Theo dudng kmh ong giu thanh 

- Theo do md ciia each mui khoan khi md rdng day 

Tinh trang day 16 va 
do sau ciia mui coc 
trong da't + da, do day 
lop can ldng 

i - La'y mau va so sanh vdi da't va da luc khoan, do do sail 
trude va sau thdi gian giu thanh khong ft hon 4 gid 
(trude luc do be tdng) 

- Do sach ciia nude thdi rira 

- Phuong phap qua ta roi hoac xuyen dong 

- Phuong phap dien (dien trd, dien dung..) 

- Phuong phap am. 
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Tren co s6 tham khao cac tieu chuhn nhieu nuoc va tinh hinh thi cong 
(hire te 6 Viet Nam, TCXDVN 326 : 2004 quy dinh sai so cho phep ve 16 coc 
nhoi va co the tham khao bang 2.30. 

Khi sir dung bang tren nen chu y rang: doi vdi nhung cong trinh doi hoi 
cao, so lupng coc ft hoac co nhung yeu chu dac biet khac thi can phai thay 
doi cac tri so cho phep neu tren, dac biet la do thang dung. Vi du nhu cong 
trinh cau khaiu do Ion, nhip be tong cot thep ung suat truoc lien tuc, so luong 
coc la 10 cho m6i tru thi co the phai quy dinh do nghieng cho 16 coc khong 
duoc qua 1/200. 

Ngoai kich thuoc va vj tri hinh hoc nhu da noi 6 tren con phai dam bao 
luong can lang 6 day 16 khong dupe day qua cac gia tri sau (neu thiet ke 
khong quy dinh): 

- Coc chong < 50mm; 

- Coc ma sat + chong < 100mm; 

- Coc ma sat < 200mm. 


Chu thich: Idem fra do day can Iciny a day ege it nhat 2 lan.sait khi kef 
lliuc khoan va tnfdc khi do he tong. 


b) Yeu c^u chat lupng va quan ly dung dich giu thanh 

TrCr iruong hop lop cl at 6 hien truong thi cong coc khoan nhoi co the tu 
tao thanh dung dich set ra hoac tao 16 va giu thanh bang phuong phap co 
ong chong thi deu phai dung dung dich set che tao san de giu thanh 16 coc. 
Che tao dung dich phai dupe thiet ke cap phoi tuy theo thiet bi, cong nghe 
thi cong, phuong phap khoan 16 va dieu kien dia chat cong trinh va dia chat 
thuy van cua dia diem xay dung dd quyet dinh. 

Trong bang 2.26 trinh bay cac yeu cau ve chat lupng cua dung dich set 
iuc che tao ban dau con khi sir dung co the tham khao bang 2.27 de dieu che, 
quan ly va kiem tra. 


Bang 2.26. Chi tieu tinh nang ban dau cua dung dich set (neu dung) 


Hang muc 

\ * 

Chi tieu tinh nang 

Phuong phap kiem tra 

i 

1 

2 

3 | 

r 

l. Khoi lupng rieng 

l 1 

1,05 - 1,15 

Ty trong ke dung dich set 
hoac Borne ke 
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Bang 2.26 (tiep theo) 


1 

2 

3 

2. Do nhot 

18 -45 s 

Phuong phap ph§u 

500/700cc 

3. Ham lirgng cat 

<6% 


4. Ty le chat keo 

>95% 

Phuong phap dong coc 

5. Lirgng mat nuoc 

< 30ml/30 phut 

Dung cu do lugng ma't nuoc 

6. Do day cua ao set 

1- 3/mm/30 phut 

Dung cu do lugng mat nuoc 

7. Lire cat tlnh 

1 phut: 20 - 30 mg/cm 2 

10 phut: 50 - 100 mg/cm 2 

Luc ke cat tlnh 

8. Tfnh on dinh 

< 0,03 g/cm 2 


9. Tri so pH 

7-9 

Giay thu pH 


Bang 2.27. Chi tieu ky thuat cua dung dich set bentonite trong su dung 

(kinh nghiem cua Nhat) 


Phuong 

phap 

khoan 

Bia 

tang 

Chi tieu ky thuat cua dung dich set 

Kho'i lugng 
rieng 

Bo nhert 

(Pa.S) 

Ham 

lugng cat, 

% 

Ty le chat 
keo, % 

Mat nude 

(ml/30 

min.) 

Do pH 

Tuan hoan 

thuan, 

* 

khoan dap 

Bat set 

1,05-1,20 

16-22 

<8-4 

> 90-95 

<25 

8-10 

Bat cat 

Bat san 

Cu6i da 

dam 

1,2-1,45 

19-28 

<8-4 

> 90-95 

<15 

8-10 

Khoan 

day, 

khoan 

ngoam 

Bat set 

1,1-1,2 

18-24 

<4 

>95 

<30 

8-11 

Bat cat soi 

san 

1,2-1,4 

22-30 

<4 

>95 

<20 

8-11 

Khoan 

tuan hoan 

nghich 

Bat set 

1,02-1,06 

16-20 

<4 

>95 

<20 

8-10 

Bat cat 

1,0-1,10 

19-28 

<4 

>95 

<20 

8-10 

Bat san 

1,1-1,15 

20-25 

<4 

>95 

<20 

8-10 
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(6) Kiem tra long thep va lap dat o'ng do 

Long cot thep ngoai viec phai phu hop vdi yeu cau cua thiet ke nhu quy 
each, chiing loai, pham cap que han, quy each moi han, do dai dtrdfng han, 
ngoai quan va chat lupng duong han.. con phai phu hop yeu cau sau day: 

- Sai so cho phep trong che tao long cot thep: 

+ Cu ly giua cac cot chu ± 10mm; 

+ Cu ly cot dai hoac cot 16 xo ± 20mm; 

+ Du6ng kmh long cot thep ± 10mm; 

+ Do dai long cot thep ± 50mm; 

+ Do thang cua long thep < 1/100; 

- Sai so cho phep cua lop bao ve cot thep chu cua long thep: 

+ Coc do be tong duoi nirdc ± 20mm; 

+ Coc khong do be tong duoi nu6c ± 10mm. 

Cac ong do dupe lam bang thep hoac nhua PVC (co kha nang giu dung vi 
tri khi van chuye’n va do be tong) dupe noi voi nhau bang mang xong (khong 
han) dam bao khong lot nuoc vao trong ong va trong ong do day nude sach. 
Cac o'ng nay phai dat song song va dua xuo'ng tdi day long thep, dupe co 
dinh cung vao long thep va dupe bit kin 6 hai dau. Nut duoi vua dam bao 
cho dau duoi kin nirac tuy van cho phep sau nay khoan thung dupe khi can 
thiet. Dung mot duong duong kie’m tra sir thong suot cua ong do nham bao 
dam viec di chuyen cac dau do trong ong se de dang. D^u ong phfa tren 
dupe chuan bi sao cho cao hon mat be tong cua dau coc ft nhat bang 0,2m. 
Dudng kinh trong toi thieu cua o'ng do la 40mm, khoang each giua cac o'ng 
do doi voi moi cau kien mong nam trong khoang 0,30m - 1,50m. 

Doi voi coc co tiet dien ngang hinh tron, dudng ktnh D so' lupng o'ng du 
tinh nhu sau: 

- Hai o'ng neu D < 0,60m; 

- Ba o'ng ne'u 0,60m < D < 1,20m; 

- It nhat 4 o'ng ne'u D > 1,20m. 

(7) Kiem tra chat lupng be tong va cong nghe do be tong 

Thi cong be tong cho coc khoan nhoi trong dat co nuoc ng^m phai tuan 
theo quy dinh ve do be tong dudi nude va phai co sir quan ly chat lupng be 
tong khi do theo cac thong so sau day: 
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- Do sut (cho tung xe do); 

- Cot lieu tho trong be tong khong Ion hon cb hat theo yeu c£u cua 
cong nghe; 

- Chat luong ximang; 

- Mure hbn hop be tong trong ho khoan; 

- Do sau ngap ong dan be tong trong h6n hop be tong; 

- The tich be tong da do trong 16 coc so vbi the tich ly thuyet; 

- Thbi gian do be tong xong va each xu ly true trac ky thuat (neu co) 
luc do; 

- Cudng do be tong sau 7 va 28 ngay. 

Can thiet lap cho tung coc mot dubng cong do be tong quan he giua the 
tich thuc te cua be tong vao coc va the tich hinh hoc (ly thuyet) cua coc theo 
tung do sau khac nhau. Duong cong noi tren phai co it nhat 5 diem phan bo 
tren toan bo chieu dai coc. Truong hop be tong sai lech khong binh thubng 
so voi tinh toan (ft qua hoac nhieu qua 10-20%) thi phai dimg cac bien phap 
dac biet de tha[m dinh tim nguyen nhan va phuong phap do thich hop. 

Ngoai di6u kien ve cubng do, be tong cho coc khoan nhoi phai co d6 sut 
Ion de dam bao su lien tuc cua coc (bang 2.28) va phai kiem tra chat che 
trude khi do, va lupng ximang thubng khong nho hon 350kg/m ' be tong. 


Bang 2.28. Dp sut cua be tong coc nhoi (theo TCXDVN326-2004) 


Dieu kien sir dung 

Do sut (mm) 

DO ter do trong nubc, cot thep co khoang each lbn cho phep be 
tong dich chuyen de dang 

7,5-12,5 

Khoang each cot thep khong dn lbn de cho phep be tong dich 
chuyen de dang, khi cot d5u coc nam trong viing vach tarn va khi 
dubng kinh coc nho hon 600 mm 

10- 17,5 

Khi be tong duoc d6 dubi nubc hoac trong moi trubng dung dich 
set bentonft qua ong do (tremie) 

> 15 


Viec thi cong do be tong cho coc thubng ticn hanh ciing luc voi viec 
khoan tao 16 cho cac coc khac. Nhung chin dong rung se co anh hueng 
khong tot den qua trinh dong cung cua be tong tuoi. Do vay, can phai han 
che tac hai chan dong trong moi trubng dat b^ng thong so van toe dao dong 
cue dai cua chat diem nhu trinh bay trong bang 2.29. 
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Bang 2.29. Mure van toe chan dong cho phep doi voi be tong 

Tu6i cua be tong Van toe giao dong circ dai (mm/s) 



Thong thirong sau 24h co the thi cong coc moi each coc da thi cong Ion 
hem 3D. 

(8) Kiem tra chat lirong be tong than coc (hinh 2.32 - hinh 2.33) 

Chat lirong cua coc sau khi do xong be tong thirong the hien chat lirong 
bang cac chi tieu sau: 

- Do d6ng nhat cua be tong than coc; 

- Do nguyen ven (sir toan khoi cua coc); 

- Sir tiep xuc giua mui coc va dat nen; 

Phirong phap kiem tra: 

- Sieu am truyen qua (TCXDVN 358-2005) ; 

- Bien dang nho PIT (TCXDVN 359-2005); 

- Bien dang lan PDA (ASTM D 4945); 

- Khoan lay loi. 


Cap thao tac cho dau do 



Hinh 2.32: Nguyen ly tin' nghiem kiem tra chat ItfcMg coc being sieu dm 
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(Trong phong) 

Hinh 2.33: Nguyen ly tlii nghiem kiem fra chat hfc/ng coc 
bang bien dang nlw (PIT) 

(9) Kiem tra sue chiu tai cua coc 

Sue chiu tai cua coc la thong so quan trong va co y nghla nhat phan anh 
chat krpng cua coc da thi cong. Viec thu coc de xac dinh sue chiu tai cua no 
thuong la cong viec ton kern va khong phai bao gib cung co the thuc hien 
duqc cho nhieu loai coc tai cong trubng. 

Thi nghiem bang phuong phap dong khi dung cac cong thke dong quen 
biet cua Gerxevanov va Hiley la di6u ma nha thau thuerng ap dung lau nay, 
chi co di6u la doi vdi coc nhoi duong kinh ldn, phuong phap thu dong vira 
noi to ra khong tin cay. 

a) Phuong phap thu coc bang nen tlnh (TCXDVN 269-2002) 

Duoc xem la phuong phap kinh dien va dang tin cay tuy rang khi so sanh 
cac phuong phap nen tlnh khac nhau da chung to rang chung thuong cho cac 
ket qua khong giong nhau. Dieu do phu thuoc vao phuong phap gia tai, quy 
ude ve do lun utng vdi tai trong gidi han khac nhau va each xac dinh ske chiu 
tai gidi han khac nhau. 

Dung doi trong (qua nang, vat lieu xay dung, bao cat) vdi he thong kfch 
thuy Iuc hoac dung phuong phap neo vdi he thdng klch thuy luc la each 
thudng dung hien nay trong thu tlnh. 

b) Phuong phap thu tlnh coc co g£n thiet bi do luc va chuyen vi (xem 
hinh 2.34) 

Quanh than coc theo chieu s^u, thong tin thu dupe gom: Luc Q,, chuyen 
vi A, d cac do sau khac nhau L, cua coc. Day la phuong phap do Hiep hoi thi 
nghiem vat lieu cua My (ASTM) d6 nghi. 
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Hinh 2.34: Thi nghiern sue chiu tai cua coc 
co gan thiet bi do mu sat thank coc vd sue chong d mui 
a) Thanh keo; b) He thong do bang cam bien dien tra. 


Doi voi coc dong, thiet bi do dupe gdn tren mat ngoai cua coc, con doi 
voi coc nhoi, gan thiet bi truck khi do bb bang. 

Nha ket qua do cua phuong phap nay cho phep xac dinh hop ly chi^u dai 
cua coc cung nhu viec tinh lun (tir ap lire b mui coc) se chinh xac hon so vdi 
cac phuong phap thu truyen thong. 


c) Phuong phap thu hien dai 

Khi coc nhoi co dudng kinh va chieu dai Ion voi sue chiu tai hang ngan 
tan thi phuong phap thu tinh noi tren khong the thuc hien dupe. Hon nua khi 
nhung coc nay 6 giua song hoac ngoai bien thi viec chat tai hoac neo la 
phuong phap khong co tinh kha thi. Do vay nguoi ta da tim phuong phap 
khac de thu sue chiu tai cua coc. 


• Phuong phap thu dong bien dang Ion PDA (xem hinh 2.35) 

Bua roi tu do gay cho coc chuyen vi Ion hon 2mm, thong qua van toc/gia 



chuyen dung cho ta biet chang nhung sue chiu tai cua coc ma con biet mot 
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n , CAPWAP RESULT 

Dnvmg log 

Blows/JSOmm R&s/ Efemenl KN Force to pile KN 
Q'SMESCCC-KS 0 50 100150200 3 5S2*Cffij^sfiC2X: 


Sod Description 


^anu 


1 - Ph&n tich ket qua thu 3 - L£p cac thiet bi bo vao dau coc 

2-Dan do 4 - Dongbua 


Hinh 2.35: Thu coc bang phuang phap bien clang Ian (PDA) 


• Phucmg phap hop tai trong Osterberg (xem hinh 2.36) 

Dung mot (hay nhieu) hop tai trong Osterberg (hop se lam viec nhu kich 
thuy lire) dat a mui khoan coc nhoi hoac 6 2 vi tri mui va than coc trude khi 
do be t6ng than coc. Sau khi be tong da du cuang do tien hanh thu tai bang 
bom dau de tao ap lire trong hop kich.Trong lucmg coc va lire ma sat la doi 
trong cua kich. 

• Phuong phap thu linh dong Statnamic(xem hinh 2.37) 
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Do chuyen Chuyen vj 
vi hop mOi coc 
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kiem tra sue chin tdi ciia coc 
i dong (Stutnamic) 
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Dat mot thiet bi dang dong co phan lire va doi trong len dau coc. Thong 
qua viec dot nhien lieu ran trong buong ap lire cua dong co se tao nen mot up 
suat day khoi doi trong 16n phia tren dong theft se gay ra mot lire tac dung 
len dau coc theo chieu nguac lai theo dinh luat Nevton. Do chuy6n vi cua 
coc dirbi tac dung cua lire no va cac thong so bien dang + gia toe dau coc se 
xac dinh dupe sue chiu tai cua coc 

D6 biet them cac phuong phap kiem tra va danh gia chat luong coc dong 
cung nhu coc khoan nhoi co the tham khao tai lieu [10]. 

Tom lai, tong hop nhung kiem tra chinh cua coc co the tham khao o 
bang 2.30. 


Bang 2.30. Nhumg hang muc kiem tra chat luong chinh 
cua coc che tao sin va coc khoan nhoi (theo [1]) 


STT 

Cac thong so kiem tra va yeu cau 
cua tieu chu£n 

Sai lech gioi han so voi thong so va 
yeu c£u 

/ 

2 

3 

1 

Dong coc thu theo so luong va vi 
tri do thiet ke xem xet de chinh xac 

hoa sure chiu tai 

Khong it hon quy dinh cua tieu chuan 
TCXD 205 : 1998 va thir theo tieu 
chuan thu tinh 

2 

Sai lech vi chidu s&u ha coc: 

- Doi vdi coc dai den 10 m 

- Doi vdi coc dai hon 10 m 

Khong ha dupe phai nho hon 15% 
chi^u dai 

N6'u khbng ha dupe vupt qua 10% 
chilu dai thl phai tim nguygn nhan va 
co ket luan cua co quan thiet ke vi kha 
nang sir dung coc nay ma khong c^n 
dong coc bo sung 

3 

Tri so choi cua coc va sir chinh xac 

cua no khi: 

- Khi dong bang bua hoi don dong 
hoac bua diezen 

Do do choi vpi do chinh xac khPng it 
hon 0,1 cm bang phuong phap dam 
bao sir chinh xac ay 

Tri trung binh cua 10 nhat bua cuoi 
ciing lay trong 3 lan dong (t6ng cong 
30 nhat) 
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Bang 2.30 (tiep theo) 


1 

2 

3 


- Khi dong coc bang bua song 
dong 

Do theo nhat dap cuoi cung khi keo dai 
trong thai gian khong ft hem 3 phut va 
xac dinh bang tri trung blnh vi do sau 
ha coc tu mot nhat dap trong phut 
cuoicung 

D6 choi khong the Iofn han do choi tfnh 
toan xac dinh theo tieu chuan thu coc. 

4 

Dong coc BTCT phai dung mu coc 
va dem dau coc 

Khong cho phep pha hoai dSu coc 

5 

Dong coc phai tien hanh theo cot 
day ho mong va khong ducrc cao 
tr6i qua day ho 

Khi khong co quy dinh cot day va bi 
troi cao thi bat buoc phai di6u chinh do 
sau ha coc 

6 

Khang dinh dugc mui coc da vao 
trong ldp daft chat theo do sau 
thiet ke 

Ket luan chac chan bang thu nghiem 
rang mui coc da vao lap da't chat nhu 
thiet ke quy dinh 

7 

Khong cho phep sai lech dau coc 
tren mat bang so vai vi tri thiet ke 
lan han cac tri so sau: 

Coc co duang kfnh hoac canh cua tiet 
dien den 0,3m 


- Khi coc bo tri 1 hang 

Theo chibu ngang cua hang - 0,2D 

Theo chibu doc cua hang - 0,3D 


- Khi coc bo tri thanh nhom va 
trong mong bang co 2 - 3 hang 

6 ngoai cung theo chieu ngang - 0,2D 

0 vi tri con lai va doc hang - 0,3D 


- Khi coc bo tri thanh "truang coc" 
duoi toan bo nha va cong trlnh 

Coc ngoai cung - 0,2D 

Coc a giffa - 0,4 D 


- Khi coc don va coc cot (chi co 

1 coc) 

Lan luot la 5 va 3 cm. " D " duang 
kfnh coc tron hoac canh be cua coc tiet 

dien chu nhat. 


- Coc dong, coc khoan nhbi va 
coc nhoi 

Coc co " D " lorn han 0,5m 

Theo chieu ngang - 10 cm 

Theo chieu doc - 15 cm 

Coc dan - 8 cm 
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Bang 2.30 (tiep theo) 


/ 

2 

3 

8 

Sai lech ve db cao dSu coc: 

- Trong dai db be tong toan khoi 

- Trong dai lap ghep 

- Trong mong khbng dai co mu coc 
lap ghep 

- Trong coc cot 

Khong lbn hon 3 cm 

Khong lbn hon 1 cm 

Khong lbn hon 5 cm 

Khong lbn hon 3 cm 

9 

Do nghieng cua coc so vbi true 
thang dung (khong ke coc cot) 

Khbng vuot qua 1% 

10 

Do nghieng cua Id khoan (khi lam 
coc khoan nhoi) 

Khong duqc qua 1% 

11 

Sai lech doi vdi coc khoan nhoi co 
mb rang day: 

- Cdt sau cua ph&n mb va day coc 

- Dirbng kfnh 16 khoan 

- Duong kfnh chb mb rbng 

Khbng duqc qua 10cm 

Khbng duqc qua 5 cm 

Khbng duqc qua 10 cm 

12 

Do sai lech 16 khoan coc nhoi tren 
mat bang 

Theo diem 7 

13 

Sai lech so vbi vj tri thiet k£ dai 
coc due san cua mong nha b va nha 
cong cong: 

- Doi vbi cac true dinh vi 

- D6'i vbi db cao mat dai 

Khbng duqc qua 10 mm 

Khbng duqc qua 5mm 

14 

Sai ldch so vbi vi tri thiet ke cua 
dai coc due sin cho mong nha san 
xua't: 

- Ddi vbi true dinh vi 

- Ddi vbi do cao mat dai 

Khbng duqc qua 20 mm 

Khbng duqc qua 10 mm 

15 

Sai lech true mu coc so vbi true coc 

Khbng duqc qua 10mm 
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Bang 2.30 (tiep theo) 


1 

2 

3 

16 

Be day lap vua dem giira dai va mu 

coc 

Khong duoc qua 30mm 

17 

Be day lop vua dem trong mong 
coc khong dai: 

- Giira ban va mu coc 

- Giira tarn tirong va mu coc 

Khong Ion hon 30mm 

Khong Ion hon 20mm 

18 

Cat dau coc sau khi dong 

6 ch6 dam bao duqc su ngam cot thep 
cua coc va than coc vao dai theo quy 
dinh cita thiet ke 

19 

Ngam coc BTCT ung suat tnroc 
(thanh hoac soi) vao dai coc 

Khong duqc cat dau coc hoac theo quy 
dinh cua thiet ke 

20 

Lam khe theo chu vi coc bang each 
nh6i vat lieu dan h6i trong mong 
coc dai cao 

Khong be hon 8 cm 

21 

Sir ngimg giira khi ket thiic khoan 
va d6 be tong trong coc khoan nhoi 

- Trong dat thong thirdng 

- Trong dat lun sut 

Khong duqc qua 24 gia 

Khong duqc qua 8 gib 

(Gin theo thi nghiem luc khoan thu) 

22 

Lam sach day 16 khoan va sir 
ngimg toi luc chb d6 be tong 

Khong qua 15cm miin khoan va khong 
qua 4 gib (do thiet ke quy dinh) 

23 

Gia cubng coc BFCP khi co vet nut 
ngang va nghieng voi be rong hon 
0,3mm 

Dung tarn bp BTCT co bb day khong 
be hon 10mm 

24 

L 

H6 so nghiem thu cua nha thau 
phai day du voi cac thong tin tin 
cay 

_i 

Nhat ky dong coc, bibn ban dong thu, 
thu coc, bien ban dao dat, ly lich coc. 


Chu thick: 

1 ) Kiem tra vd nghiem rim cong tdc coc can tlieo quy dink cua thiet ke vd co the 
(h(a vao cdc lieu chiton l iet Nam nine : 
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- TCXD 205 :1998 - Mong coc. Tieu chuan thiet ke. 

- TCXDVN 326 - 2004 - Coc khoan nhoi. Tieu cliuan thi cong vci nghieni tint. 

- 22 TCN 257 - 2000: Coc khoan nhoi. Quy pham thi cong va nghiem thu. 

2) De tim hieu chi tiet horn co the (ham khao tai lieu so [9, 10] hoac tieu chuan 
Trung Quoc JGJ 106-2003 va JGJ 256-2003 [16]. 


2.6.5.3. Mot so hu hong thu&ng gap trong thi cong coc khoan nhoi 

Cac ha hong thuerng gap trong thi cong coc khoan nhoi rat da dang do 
nhidu nguyen nhan khac nhau. Trong bang 2.31 trinh bay nhong dang ha 
hong chinh. 


Bang 2.31. Cac ha hong co the gap d coc khoan nhoi 

va each xac dinh 


N° 

Loai hu hong 

Nguyen nhan 
co the 

Hu hong mot ch6 

Hu hong nhieu ch6 

/ 

2 

3 

4 

5 

1 

Sai vi tri 

I6ch tam 

Dinh vi sai va 

than coc 
khong thang 

Quan sat va do dac 

Quan sat va do dac 

2 

Dot gay 
a chan 

Thiet bi thi cbng 
va phai dinh coc 

'khu bang sieu am 
hoac go bang 
phuong phap PIT... 

Kiem tra bang sieu 
am hoac gamma 
trong cac ong chon 
sSn hoac cac 16 
khoan nam ngoai 
long thep 

3 

1'han phinh ra 
hoac that lai 

Di qua viing 
dat xop 

Phdi hop kiem tra 
cha't luqng bang 
quan sat voi mot 
hoac to hop cac 
phuong phap NDT 
thuerng dung 

Kiem tra bang sieu 
am hoac gamma 
trong cac ong chon 
san hoac cac 16 
khoan nam ngoai 
16ng thep 

4 

Co hang hoc 

Do khoan qua cat 
trong nude khong 
co 6'ng vach hoac 
dung dung dich 

Phoi hop kiem tra 
cha't luong bang 
quan sat vdi mot 
hoac to hop cac 
phuong phap NDT 
thuerng dung 

Kiem tra bang sieu 
am hoac gamma 
trong cac ong chon 
san hoac cac 16 
khoan nam ngoai 
long thep 
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Bang 2.31 (tiep theo) 


, 

/ ! 2 \ J < 4 

i ^ 

1 1 

Phoi hap kiem tra 

~ chat luong bang 

I | Dovachlahoac , 

; .... .. ... „ quan sat vai kiem 

b Mui coc xop 1 khong lam sach 

1 i , ^ tra sieu am hoac 

i , hoan toan dav [ 

1 ' 1 gamma trong cac 

: ; , bng qua day coc 

i i ... 1 i 

r f 

i 

i i 

i - j 1 

j , 

Phoi hap kiem tra 
chat luong bang 

^ Thau kmh cat 1 Do bng be tong bi j quan sat vai mot 

nam ngang J roi khoi be tong 1 hoac tb hap cac 

! phuang phap NDT I 

\ > 

1 thuangdung 

1-1 

Kibm tra bang sieu ; 
am hoac gamma | 
trong cac ong chon | 
sa'n hoac cac lb | 
khoan nam ngoai i 
16ng thep 


! 


i 

i ; ]'? hojHJ 

7 i ngoai long 
thep 

I 

Do do sin cua be 
tong thap hoac cot 
thep qua day 

Phoi hap kiem tra 
chat luong bang 
quan sat vbi mot 
hoac tb hap cac 
phuong phap NDT 
tiiuang dung 

Kiem tra chat luong 

'. 

bang quan sat ket 
hap bang sieu am 
hoac gamma trong 
cac bng hoac cac 16 i 
khoan nam ngoai 
long then 

Rb tb ong 
hoac mat vua 

8 1 hoac tao thanh 

hang trong be 
tong 

_i_ 

Do luong nuac 
khong can bang 
hoac do be tong 
true tiep vao nuac 

Phoi hap kieim tra 
chat luong bang 
quan sat vai mot 
hoac to hap cac 
phuang phap NDT 
thuang dung j 

Kiem tra bang sieu 
am hoac gamma 
trong cac bng chon j 
san hoac cac lb 1 
khoan nam ngoai i 

1 long thep j 

1 l 

* 

' an cac Do khong lam 

1 manh vun ich mun khoan 

1 

... I _1.. . 

. 1 
Do can than khoi | 
luong be tong, i 
' Phoi hap kiem tra 
chat ! irons bang 
quan sat vai mot 
hoac tb hop cac 
phuang phap NDT 1 
thuang dung | 

1 1 1 

1 

Do can than khoi 1 
luong be tong. 
Kiem tra bang sieu 
am hoac gamma 
trong cac bng chon 
san hoac cac lb 
khoan nam ngoai ■ 
long thep 


0 day can luu v den mot so nguven nhan chung gay ra coc kem dial 
luong thuang xby ra 6 khau khoan roi don 16 va khau do be tong. 
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Cac nguydn nhSn bao quat thubng la: 

- Do kem am hieu mot phln hay toan bo ban chat cua dat nen va dieu 
kien dia chat thuy van cua dia diem xay dung; 

- Do kiem tra khong day du tren cong trubng cua chu dau tu hay nha thau 
vl khong co hoac thieu tu van giam sat co trinh do chuyen mon, kinh nghiem 
va tu chat can thiet; 

- Do hop dong quy dinh qua eo hep hoac ke hoach thi cong voi tien do 
khong thich hop cho nhung cong viec can phai can than; 

- Do thieu kha nang hoac tmh cau tha cua nha thau khi thi cong nhung 
cong viec qua phuc tap; 

Sau cung la do viec hoan thanh mot coc bao gom mot so thao tac don 
gian hop thanh nhung nhung nguoi thuc hien thieu tinh te va khong co 
nhung ky xao can thiet (vi ft kinh nghiem) mac du ho da duqc lua chon kha 
ky nhung van khong lam chu tot. 

C) cong doan tao 16, nhung hu hong co the la do hau qua cua: 

- Ky thuat thiet bi khoan hoac loai coc da lua chon khong thfch hop voi 
dat nen; 

- Mat dung dich khoan dot ngot (khi gap hang karst hoac thach cao) hoac 
su troi len nhanh chong cua dat bi sut 16 vao thanh 16 khoan, 2 su co nay d6 
tao thanh “ngoai du kien thiet ke > ’; 

- Su quan ly kem khi khoan tao 16 do su dung loai dung dich co thanh 
phan khong tuong ung voi didu kien dat n6n va cong nghe khoan hoac kiem 
tra khong tot su bien doi thanh phan dung dich (nhat la mat do va do nhot); 

- Su nghieng lech, bap b6nh cua he thong may khoan 16 khi gap da mo 
coi hoac 16p da nghieng. Nhung sai lech vi tri kieu nay phu thuoc vao hieu 
qua va vao su kiem soat cua thiet bi din hucmg, di6u do It din den tinh trang 
khong ton trong do thing dung cua coc va vugft qua do nghieng du kien (cho 
phep) cua thiet ke; 

- Lam sach mun khoan trong 16 coc khong tot, day 16 khoan co lap can 
day, sinh ra su tiep xuc xau v6i 16p dat chju luc tai mui coc, lam nhilm bln 
va giam chat luang be tong; 

6 cong doan do be tong vao coc thuang gap nhung sai sot do mot so 
nguyen nhan sau: 
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- Thiet bi do be tong khong thfch hgfp hoac tinh trang lam viec xau; 

- Chi dao cong nghe do be tong kern: sai sot trong viec cung cap be tong 
khong lien tuc, gian doan trong khi do, rut ong do qua nhanh; 

- Cap lieu khong deu se dan den luong be tong chiem ch6 ban dau khong 
du do do qua nhanh; 

- Sir dung be tong co thanh phan khong thfch hop, do sut hoac tfnh deo 
khong du va d6 bj phan tang. 

Mot so nguyen nhan khac lam hong coc hoac lam giam sure chiu tai cua 
coc co the la: 

- Sir liru thong mach nuoc ngam lam troi cue bo be tong tirai; 

- Sir siip xep lai dat nen do chan dong se dan den sir suy giam ma sat cua 
mat ben hoac sure chong 6 mui coc; 

- Thoi gian dan each keo dai qua quy dinh giCra khau khoan tao 16 va do 
be tong vao coc gay ra sir sut 16 6 vach 16 khoan va l&ng dong can qua day 
6 day; 

- Su dung khoan dia chat doi voi coc co duong kfnh qua be, luc do be 
tong khong co du thoi gian de’ chiem ch6 trong 16 coc se gay ra cho coc bi 
gian doan 6 than hoac xop 6 mui. 

Nhu vay, 3 nhom nguyen nhan noi tren (quan ly va trinh do, trong luc tao 
16 va giai doan do be tong) thuong chiem ty trong dang ke gay ra sir co chat 
luong cho coc khoan nh6i. Thuong nguoi thi cong da du kien iruoc cac tinh 
huong, chuain bi sSn bien phap xu ly hoac kh^c phuc, nhung dieu do khong 
phai luc nao cung tien lieu het, nen kinh nghiem trong va ngoai nude d6u chi 
ra rang phai lay viec giam sat chat che va ghi chep d^y du la each bao dam 
chat luong coc tin cay nhat. 

2.6.5.4. Nghiem thu coc khoan nhoi va dai 

Theo TCXDVN326:2004 hoac 22TCN257-2000 trong do can chu y cac 
noi dung chfnh sau day: 

1) Phan tao 16 

- Muc nuoc ngam hoac muc nuoc song bien; 

- Toe do va qua trinh thi cong tao 16; 

- Kfch thuoc va v; trf thuc cua 16 coc (muc lech tarn va do thang dung); 
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- Dircmg kmh va do sau lam 16, duong kmh va do dai cua ong chong hoac 
ong dinh vi 6 tang mat; do dai thirc te cua coc, do thing durng cua coc; 

- Bien ban kiem tra chat luong, su co va each xu ly (neu co). 

2) Phan giCnhanh va cot thep: 

- Loai dung dich giu thanh va bien phap quan ly dung dich; 

- Thdi gian thi cong cho m6i cong doan; 

- Bo tri cot thep, phuong phap noi dau va do cao doan dau phan do be tong; 

- Bien ban ki6m tra chit luong coc; 

- Nhutig true trac va su co (neu co) va each xu ly; 

- Loai tho va so ngudi tham gia thi cong. 

3) Phan kiem tra chat heerng coc 

- Bao cao kiem tra chit luong coc va sure chiu tai cua coc don; 

- Ban ve hoan cong mong coc khi dao ho mong den cot thiet ke va ban ve 
c6t cao dau coc; 

4) Nghiem thu dai coc gom cac tai lieu sau day: 

- Bi6n ban thi edng va kiem tra cot thep be tong dai coc; 

- Bien ban ve cot neo giua dlu coc v6i dai coc, cu ly mep bien cua coc 6 
mep dai, lop bao ve cot thep dai coc; 

Ban ghi ve do day, be dai va be rong cua dai coc va tinh hinh ngoai quan 
cua dai coc. 
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Chuang 3 

GIAM SAT THI CONG VA NGHIEM THU 
KET CAU THEP 


3 . 1 . khAi qu At ve ket cau thep 


3.1.1. Tinh hinh phat trien ket cau thep o Viet Nam va phan loai 


Sir phat trien ket cau thep cung nhir cac cong trinh co ket cau thep 0 nude 
ta co the duac chia ra lam hai thdi kl: thdi ki trudc nhung nam 1990 va thdi 
ki sau nhung nam 1990. 

Thai ki trudc nhung nam 1990 nhin chung ket cau thep duac sir dung a 
nuac ta con ft va chu yeu la cac loai nha cong nghiep, cong trinh thap. b6 va 
mot so cong trinh van hoa, the thao. Cac loai ket cau »hep sir dung trong cac 
cong trinh nay deu la ket cau truyen thong, trong do su dung cac thanh thep 
hinh can nong la chu yeu. Cac day chuyen san xuat ket cau thep chua duac 
chu trong dau tu va khoi luang cong hinh thep duac xay dimg trong thai ky 
nay noi chung la khiem ton. 


Thai ky sau nhung nam 1990, cac corg trinh sir dung ket cau thep duac 
xay dung a nuac ta ngay cang nhieu. Hien nay tren khdp dat nuac a cau 
cung co the bat gap cac cong trinh thep. Ket cau thep dang duac sir dung pho 
bien cho cac cong trinh cong nghiep, cong trinh van hoa, the thao, cong trinh 
nhip 1cm, nha may, dudng day tai dien, cong trinh thap, be chira... Neu nhu 
trong then ki trude nhung nam 1990 ket cau thep duac sir dung a nude ta chii 
yeu la ket cau thep truy6n thong, thi trong thdi ki sau nhung nam 1990 ket 
cau thep duac sir dung d nude ta chu yeu la cac loai ket cau thep nhe, nhu 
khung nha tien che, gian khong gian thep, ket cau thep sir dung cac thanh 
thep tao hinh nguoi... 

Ket cau thep co the duac phan loai theo cac each khac nhau, can cu vao 
dac diem cong trinh, hinh dang va dac diem chiu lire, trong luomg, thdi gian 
sir dung ... 
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Theo dac diem cong trinh ngucri ta phan ket cau thep thanh cac nhom 

nhu sau: 

- Cong trinh nha thep cong nghiep mot tang: 

- Cong trinh nha thep nhieu tang: 

- Cong trinh nha thep nhip Ion: 

- Cong trinh thap thep. tru thep. dng khoi thep: 

- Cong trinh be thep, silo thep, bunke thc[ •.. . 

Theo dac diem cau tao va chiu luc, ngudi ta chia ket cau thep thanh cac lo:g: 

- Ket cau thep day (day treo, day vang...): 

- Ket cau thep thanh (gian, dim, cot, khung...); 

- Ket cau thep ban (lam va vo); 

- Ket cau thep h6n hop gom mot so loai ket cau tren. 

Ket cau thep co the dugc gay ung suat trude hoac khong dirge gay dng 
suat trude, bdi vay co the phan chung thanh hai loai: 

- Ket cau thep thuong; 

- Ket cau thep ung suat truoc. 

- Theo dac di6m trong lugng, ngudi ta chia ket cau thep ra cac loai: 

- Ket cau thep thong thuong; 

- Ket cau thep nhc. 

De phuc vu cho viec nghien cuu ung dung cac ket cau thep mdi, ta co 
the phan ket cau thep thanh hai loai: ket cau thep truy£n thong va ket cau 
thep mdi: 

- Ket cau thep truyen thdng: bao gom cac loai ket cau thep da dugc su 
dung pho bien a nude ta. Day la cac loai ket c&'u thep da dugc dua vao 
chuong trinh giang day d cac bac dao tao chuyen nghiep, da dugc dua vao 
cac tieu chuan cua nude ta. Cac loai ket cau nay chu yeu su dung cac thanh 
thep can nong tieu chuain co cirdng do thuong. 

- Ket cau thep mdi: bao gom cac loai ket cau thep mdi dugc dua vao sir 
dung 6 nude ta trong nhung nam grin day nhu ket cau nha thep tien che. ke; 
cau thep thanh tao hinh nguoi, ket cau thep gian ludi khong gian, ket cac 
thep ong. ket cau thep day vang... Cac ket cau thuoc loai nay la ket cau nik 
sir dung vat lieu thep cudng do cao. Noi chung, viec thiet ke va thi cottg c;i=- 
loai ket cau nay chua quen thuoc doi vdi kT su Viet Nam. 
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3.1.12. Mot so loai cong trinh thep dang pho bien a Viet Nam 
/. N'ha thep cong nghiep mot tang 

Nha thep cong nghiep mot tang la loai cong trinh da duoc xay dung 6 
nude tai tir lau. Cac tai lieu ky thuat vc loai cong trinh nav kha d£y du. Thiel 
ke. thi cong loai cong trinh nay. ki su Viet Nam da co nhieu kinh nghiem. 
Mot so dac diem ndi bat cua nha thep cong nghiep mot tang co the duoc tom 
luoc nhiu sau: 



Hinh 3.1: Nha thep cong nghiep mot tar- 


- Va.t lie: 

Vat lieu thep phan ion sir dung thep cacbon thap cudng do thudng. Cac 
thanh thep hinh can nong duoc dung phd bien de lam ket cau chinh va ca ket 
cau thur veu. 

- Kelt can chut life citin' 

Col ittep: co the ia cot to nop bung dac do 3 ban thep han lai hoac coi 
rong dc> cac thep hinh can nong lam > li anh cot (hinh 3.2). Cot rdng hay duoc 




dung han vi che tao de phu hop voi dieu kien cong nghe che tao ket cau chira 
phat trien a nirac ta trirdc day. 



1-1 2-2 3-3 4-4 


h □ k o 

Iiinh 3.2: Cdc loai cot thep nha cong nghiep truyen thong 
a) Cot thep dac tiet dien khong doi; b) Cot thep rong tiet dien khong doi; 
c) Cot thep dac tiet dien thay doi: d) Cot thep rong tiet dien thay doi 

Gian thep: la ket cau thep dirge dung nhieu nhat cho mai nha dan dung va 
cong nghiep. Gian mai nha co nhip tori 36 m thuoc loai gian thong dung co 
cac thanh la thep goc va ban ma don (hlnh 3.3). 

Dac di6m noi bat cua ket c&'u gian loai nay la lien ket cac thanh gian 
thong qua cac ban ma. Day la mot kieu cau tao d6 lam va co do an loan cao. 
Thong thircmg cac thanh gian sir dung hai thanh thep goc, con tarn thep lam 
ban ma don dirge dat gifia hai thanh thep goc tao sir doi ximg qua mat phang 
gian. Sir lam viec chiu lire cua ban ma nut gian kha phurc tap . Da co nhi6u 
nghien curu ve cau tao nut gian loai nay va da d6 ra cac chi ddn cau tao chi 
tiet nen trong thuc te viec thiet ke cung nhu che tao khong con gap kho 
khan. Hlnh 3.4 the hien ban ve thiet ke gian thep co nhip 27m. 
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Hinh 3.3 : Gian (hep khan do 30m 


- Ket can thityeu 

Mai: c6 hai loai. Loai mai nang, bang betong cot thep duoi dang tam 
panen due sSn khong xa go hoac ban due tai cho tren xa g6 thep. Loai mai 
nhe la tam ton, tam fibro ximang dat tren xa go thep. Trong moi truong hap, 
xa g6 deu la thanh thep hinh can nong chi} C hoac chu I. 

Tiding: co hai loai: tuo'ng gach xav eung vdi he dam lirang de tira len 
khung va tirong nhe phu bang tain ton hoac fibro ximang. He dam tirdng 
gach co the bang betong cot thep hoac bang thep. Dam tirong thep sir dung 
thep hinh can nong chir C hoac chCr L Dam thep thanh mong tao hinh nguoi 
hau nhu khong sir dung trong nha ket cau thep truyen thong. 

Gidng: thuong lam bang thep hinh cung nhir thep goc, thep I. He giang 
diroc thiet ke de co do cung ldn, chac chan, nham dam bao on dinh cho ket 
caii nha. 

- Che (go vet lap difng 

Ket cau thep nha cong nghiep mot tang duoc che tao va lap dung theo cac 
phuong phap thong dung. Cac tieu chuain ve thiet ke, che tao va lap dimg loai 
ket cau nay cua nude ta tuong doi day du. Viec che tao trong xudng duoc thuc 
hien voi moi phuong phap tho so va tien tien: cat thu cong hoac cat bang CNC 
(co sir tro giup cua may tinh dien tir), han tay, han tu dong, v.v. Lien ket d hien 
trudng co the la bulong, bulong cudng do cao hoac lien ket han. 
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so d6 dAn 







2. Nhd thep nhieu tang 

Nha thep cao tang chua ph6 bien a nude ta. nhirng cac ngoi nha cong 
nghiep co tir 2 den 5 tang co ket cau thep da dirgfc xay dung d nude ta kha 
pho bien. Cac cong trinh loai nav thuong gap trong cac khu cong nghiep 
nhu nha may luyen kim. hoa chat, nha may ximang va cac khu cong 
nghiep khac. 


Ket cau chiu lire chinh cua loai cong trinh nay la cac khung thep chiu lire 
nhieu tang. Khung co the co nut cung, nira cumg hoac khung giang. Ca'u kien 
thuong dung la cac thanh thep can nong tieu chuain hoac cac thanh thep duoc 
t6 hop tur thep tam. Ket cau san co the la tam san betong cot thep tua tren cac 
dam thep hoac san to hop thep - betong. Quy pham thiet ke va thi cong loai 
ket cau nay cua nu6c ta da co. Xet ve dac di6m ket cau va vat lieu, loai ket 
cau nay duoc xep vao loai ket cau thep truy^n thong. Tren hinh 3.5 la hinh 
anh cong trinh nha thep 3 tang dang dupe xay dung 6 Ha Noi. 



Hinh 3.5: Nhd thep 3 tang clang duoc xciy dung 


3. Nha thep nhip lorn 

- Gian thep nhip Ion 

Khac voi cac gian thep nhip vua va nho. cac gian thep nhip ion thuong su' 
dung cac thanh thep t6 hop co tiet dien Ion. Irong truong hop nay co the 




khong can cac ban ma de lien ket cac thanh tai cac nut. Tren hinh 3.6 la hinh 
anh mot gian thep nhip ldn thuoc loai sir dung thanh thep to hop khong sir 
dung ban ma tai cac nut. 

Dac diem noi bat cua loai gian nay la co trong luong ldn nen kho khan 
trong thi cong, dac biet la khi phai lSp dung trong dieu kien khong thuan lcfi. 

Ket cau gian nhip ldn thudng duoc dung cho trudng hop can vuot nhip ldn 
va ddng thdi chiu tai trong ldn. 



Hinh 3.6: Gian thep nhip 50m 


- Vdm thep nhip ldn 

Trudng hop nhip rat ldn hoac khi co yeu cau ve bieu hien kien true, ket 
cau vom hoac cupon duoc sir dung. Vom la ket cau nhip ldn tieu bieu. Vom 
thep dung cho mai nha thudng la so do hai khdp. Hinh 3.7 gidi thieu ket cau 
vom nhip 121m cua Nha thi dau Phu Tho (TPHCM), la nhip nha ldn nhat da 
duoc thuc hien d nude ta. Mot so net noi bat cua loai ket cau nay co the ke 
den la lien ket nut (hinh 3.8) va lien ket chan vom (hinh 3.9). Neu nhu d gian 
nhip ldn ngudi ta su dung bien phap lien ket han true tiep cac thanh gian, thi 
d ket cau vom nhip ldn ngudi ta sir dung cac tarn thep lam ban ma de’ lien 
ket. Lien ket kieu nay thich hop cho ket cau vom nhip ldn, vi d ket cau nay 
cac thanh tren va dudi thudng la cac thanh co tiet dien ldn, con cac thanh 
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xien thuong c6 tiet dien tirang doi nho. Tai cac chan vom ngircfi ta su dung 
lien ket khdp tru voi muc dfch tao ta hieu ung nen ngang lam tang do cung 
cua vom, nhimg khong co hieu ung uon bien. Hieu urng uon bien lam cho ket 
cau vom co cau tao phuc tap. 
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llinh 3.9: Got lua vom thep rang nlup Urn 


4. Cong trinh thap thep va tru thep 

Cac cong trinh thap thep va tru thep da dirac xay dung o nude ta tir lau. 
day la nhung cong trinh cao. dung lam cot duemg day tai dien, cot angten vo 
tuyen, cot gian khoan, ong khoi, cot do thap nuoc... Tien hinh 3.10 la hinh 
anh thap thep angten. 

- Dae diem ve ket can va vat lieu 

Thap la cong trinh durng tu do. ngam vao mong. Tru la cong trinh dung 
vung nho vao he thong day neo. 

Ket cau chinh cua cong trinh thep thap va thep tru la he thanh khong gian. 
Tai trong tac dong len cong trinh chu yeu la tai trong gio. Cong trinh dang 
lhap va tru thuong la cong trinh thanh manh, de bi rung dong khi ch;u cac 
! .ac dong dong lire theo phuong ngang. 

Vat lieu thep dung lam ket cau thap va tru la loai thep hinh can nong hoac 
hep ong. 

t han thap co dang thang hoac dang thon co ket cau dang gian khong gian. 
iiet dien cat ngang gian co ih 6 la mot hinh da giac, trong thuc te thuong la 
hinh tu giac hoac lam giac. Hinh thuc cau tao gian thuong gom cac ihanh 
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dung tai cac goc (got la thanh canh) va cac thanh xien dupe bo tri trong cac 
mat ben (goi la thanh bung). Cac thanh gian co the suf dung ong thep hoac 
thep hinh, hay sir dung nhat la thep goc. Cac nut gian co the co ban ma hoac 
khong co ban ma phu thuoc vao di6u kien chiu luc va cong nghe che tao. Tren 
cac cao do nM't dinh cua than thap nguoi ta thubng bo tri cac vach cung 
ngang. Vach cirng ngang co nhiem vu dinh hinh, co dinh khoang each khong 
gian cho cac thanh canh, dinh dang thap trong qua trinh chiu luc. Cac vach 
cung ngang co thd la ban betong cot thep, ban thep hoac la gian thep. Noi 
chung cac vach ngang dang gian thep hay dupe su dung hon. 



Hinh 3.10: Thap thep angten 
- Dae diem ve che tao va lap clung 

Cac nut lien ket cua loai ket cau nay thubng co cau tao phufc tap nen trong 
che' tao phai co cong nghe thich hop. 
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Cong nghe lap dung ket cau thap thep va tru thep phai phii hap vai dac 
diem cong trinh co chi6u cao Ion, co khi den hang tram met. Thong thudng 
cac thanh gian cua thap duac che tao rdi va sau do duac to hap thanh tirng 
doan than thap de ciu lip tai hien trudng. Cung co truang hap ngudi ta cau 
ldp tung thanh vao vj tri tren than thap. 


Than tru thep la he gian khong gian hlnh tru bon hac ba mat. Cung nhu 
ket cau than thap thep, cac thanh gian cua than tru co the la thep ong hoac 
thep goc. Than tru thudng duac che tao thanh tumg doan va sau do duac lip 
dung va lien ket vai nhau tai hien trucmg. Trong timg doan duac che tao 
rieng thudng su dung lien ket han, con lien ket cac doan than tru tai hien 
trudng co the su dung lien ket bulong hoac lien ket han, nhung lien ket 
bulong hay duac su dung han. 


5. Cong trinh be thep 

Cac be thep dung d6 chda chat long hoac khf d nude ta da duac x^y dimg 
tu kha lau. Be thep thuoc loai ket cau thep ban. Trong tfnh toan thiet ke, be 
thep duac xem la ket cau vo mong tron hoac co gd, tuy vao cau tao cu the. 
Be chua chat long va chat khf khong chi yeu cau ve do ben chiu lire ma con 
phai dam bao kin khit. Hinh 3.11 the hien be thep chda xang dau. 



Hinh 3.11: Be thep chvla xang dau 
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- Be chi(a chat long 

Be chda chat long dung de chua cac san pham xang dau, khi hoa long, 
nude, axit, con cong nghiep, cac loai hoa ch£t... Ve hlnh dang be chua chaft 
long co the co dang hinh tru, hinh cau, hinh giot nude,... Be co the dupe dat 
ngam trong dat, dat noi tren mat dat hoac nua ngam dudi dat hoac dudi 
nude. Dung tich chua cua be co the co dinh hoac thay doi. Tuy theo ap luc 
du trong khong gian giua mat thoang cua chat long va mai be ma co the chia 
be lam hai loai: 

Be chua ap luc thap: ap luc du P d <0,002MPa va ap luc ch&n khong 
P 0 <0,00025MPa. 

Be chua ap luc cao: ap luc du P d > 0,002MPa. 

Cac bo phan chinh cua be chua gom co day b6, than be va mai be. Day be 
ducrc dat tren ndn dat, chiu ap lire tuong doi nho nhung phai co bien phap 
chong an mon. Than be chiu ap luc ldn nen viec thiet ke cung nhu thi cong 
che tao phai dam bao an toan cho cau kien (tarn thep) cung nhu cac lien ket 
(dudng han). Khu vuc chiu luc ldn nha't la khu vuc thanh be tiep giap vdi day 
be. Mai be co the co dang hinh non, hinh chom cau, cung co the cau tao 
dang ket cau vo treo. Mai be hinh non va hinh chom cau thudng co he khung 
sudn de tang do cirng, con mai be treo thudng co c^u tao gom cac dai ta'm 
thep lien ket vdi nhau duac U’eo d liai dau. tiu dd d giua be va thanh be. 

- Be chita khi 

Be chua khi thudng duoc dung trong cong nghiep luyen kim, cong nghiep 
hoa chat, hoa dau va cap khi cho do thi. Be chua khi co the co the tich khong 
doi hay the tich thay doi. Be chda khi la loai ket cau co yeu cau do kin khit 
rat cao. 

- Dac diem ve' thi cong va nghiem thu 

Do co yeu cau ve do an toan va do kin khit cao, nen cac be chua trong 
qua trinh thi cong phai duoc kiem tra chat luemg mot each nghiem ngat, dac 
biet la cong tac lien ket. De nghiem thu ket cau be chira can thu ap luc de 
kiem tra kha nang chiu luc va kiem tra do kin khit. 


6. Nha thep tien che 

Nha thep tien che la mot loai cong nghe mdi duoc ap dung rong rai tren 
the gidi, dac biet d Hoa Ki, tai do cac nha thep dupe che tao hoan toan trong 
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xudng va duoc chuyen cho den hien trudng dd lap dung (hinh 3.12). So sanh 
vdi nha thep truydn thong, nha thep tien che co nhung dac diem khac biet. 



Chi tifit noc 

Hinh 3.12: Nha thep tien che 


- Vat lieu 


Thep lam ket ca'u chiu luc ddu la thep cudng do kha cao hoac cao vdi urng 
sua't chay 3400 daN/cm 2 trd ldn nhu thep A572 ASTM, thep S355 cua 
EN10025. Ket c&'u thep tidn che thudng co trong luong nhe hon toi 40% so 
vdi ket ca'u thep truyen thbng. Thay vi dung cac thanh thep hinh can nong, 
ket ca'u nha ti£n che su dung rong rai thep tarn de t6 hop thanh cac ca'u kien 
c6 hinh dang linh hoat phii hop vdi dieu kidn chiu lire. Doi vdi cac cau kien 
thur yd'u nhu xa go, dam tudng thi dung thep ta'm va can ngudi thanh ca'u kien 
thanh mong. Thep can ngudi hop kirn tha'p, phu mat bang ma hay son s5n 
duoc dung pho bid'n. 


- Ket cau chiu luc chinh 

Khung thep dac thudng duoc sir dung lam ket ca'u chiu luc chinh cua nha 
thep ti6n che. Trong cac edng trinh nay kd't ca'u gian rdng it duoc dung vi 
cong kenh kho van chuyd’n, va chd' tao nhi6u cong. 

Thudng dung kd't ca'u t6 hop thep ban vi co th£ dimg cong nghd chd' tao tu 
dong d cac khau cat va han. Thudng su dung so do ket cau khung co lien ket 
khdp d chan. Cot va dam to hop co the lam tiet dien thay doi de phu hop vdi 
bieu do momen, tiet kiem vat lieu. Ca'u kien vat la mot loai cau kien pho 
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bien trong cac quy pham tmh toan Au - Hoa Ki, nhung hau nhu chua diroc 
de cap den trong quy pham tmh toan cua Viet Nam. Hinh 3.13 la mot khung 
thep tien che dien hinh co tiet dien cot va dam thay d6i. 



Hinh 3.14: Ban ve thief fee khung then tien che 






















Cau kien cot va dam dupe che tao thanh tung cau kien dai khong qua 12 
m de d6 van chuyen. Moi noi cac cau kien tai hien trirotig chi bang buldng, 
hau nhu khong dung lien ket han hien trucmg. Ki6u moi noi dirqc ap dung 
rong rai la moi noi mat bfch, co kha nang truyen momen va lire cSt. Moi n6i 
nay sir dung bulong cucmg do cao dupe xiet v6i luc khong che theo quy 
dinh. Hinh 3.14 the hien ban ve thiet ke khung thep nha tien che voi tiet dien 
cot va dam thay doi. 



Hinh 3.15: Ket cau khung chinh va he thong giang cua nha thep tien che 


He giving dam bao dp cumg cua 
nha theo phuerng doc, gom giang 
cheo a mai de chiu luc gio len dau 
hoi va hp giang cheo a cot d6 chiu 
toan bp luc gio doc va luc ham 
doc cua c<iu true (hinh 3.15). Sir 
khac biet dpi vPi he giang cua nha 
thep truyen thong la cac thanh 
giang ra't manh, bang cap hay 
bang thep tron. Tren hinh 3.16 th6’ 
hien kieu giang thep tron trong 
nha thep tien che. 



Hinh 3.16: Giang khung thanh thep trdn 
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- Ket can tine yen 

Ket ca'u thu yeu bao gom: xa go, dam tuang, thanh chong mep mai, va ca 
cot tuang h6i. Nhung cau kien nay gia vai tro quan trong, khong chi la de da 
mai, da tuang, ma con tham gia chiu lire cung ket cau chmh: chung co tac 
dung la he giang giu on dinh cho khung chfnh va tao nen cac vach cung 
(diaphragm) trong mat phang mai va mat piling tuang doc. 

He mai va tuemg ciia nha thep tien che thuang la loai ket cau nhe. Xa go 
va dam tuang phdn Ian la cau kien thep tao hlnh nguoi, tiet dien chu C, chu 
Z (hinh 3.12, 3.17). Vat lieu lam cau kien tao hlnh nguoi la thep cuon 
cucmg do cao nhu A570 ASTM, ung suat chay 3400 daN/cm 2 tra len, kim 
loai duac ma hay son s<fn. Loai cau kien thanh mong tao hinh nguoi la loai 
cau kien dac biet. Dat tren dam mai. xa go thuemg duac cau tao theo dang 
dam lien tuc, co lai ve momen va do vong hon dam don gian. Viec tao dam 
lien tuc vdi tiet dien chu C va Z kha dan gian: tiet dien chu Z thi dat phii 
chong len nhau, tiet dien chu C thi quay lung vao nhau, va bat bulong. 
Chi6u dai doan phu chong it nhat la 60 cm, nhieu nhat tai nua nhip (xa go 
vuan xa khoi dam mai 1/4 nhip), kha nang chiu lire co the tang tdi 100%. 
Mai lap lam bang tarn kim loai mot lap hoac ba lap (co each nhiet), vdi 
nhieu lap phu bao ve va son, thoa man day du yeu cau su dung, tien nghi, 
ben vung (hinh 3.18). 



Hinh 3.17: Cac thanh thep tao hinh nguoi 
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Hinh 3.18: Tam lap mai 
l- L&p son mat; 2- Lop son lot; 3- Lop chuan bi; 
4- Lop ma Zincalum; 5- Lop thep cudng do cao 


- Che tao vd lap dung 

Sir dung cong nghe che tao mdi dap ung duoc yeu cau che tao nhanh, linh 
hoat (de thay doi theo vat lieu hien co trong kho), lap dung nhanh va de. Ba co 
so cua cong nghe mdi la: su - dung cac vat lieu mdi nhu thep tarn ctrong do cao. 
thep cuon; cong nghe can, han va cat tir dong; he thong may tinh de thie't ke 
va san xuat khi6'n co the t|n dung vat lieu va trie’n khai thiet ke nhanh. Cac cau 
kien thanh mong duoc che tao bang each uon nguoi tren day chuy6n nen nang 
suat cao. Viec lap dimg tai hien truong chi dung lien ket bulong, vit; hau nhu 
khong dung han 6 cong trirbng. Bulong co loai thuemg va loai cucmg do cao co 
khong che lire xiet, lap dung bang cle chuyen dung. Su dung rong rai vit tu 
khoan va sung ban vit de li6n ket cac panen mai va tudng. 

- Gia thanh 


Noi chung nha thep ti^n che co gia thanh tha'p hern gia thanh cua nha thep 
truy^n thong tir 10 d£n 20%. Dac biet, khi cac cong ty trong nude vdi gia 
che tao tha'p hem so vdi cong ty nude ngoai, nen viec su dung nha thep tien 
che tao ra kha nang canh tranh cao. 


7. Nha thep tao hinh nguoi 

Day la mot loai ket ca'u thep nhe da duoc su dung tir hang chuc nam d cac 
nude, mdi duoc ap dung d Viet Nam thdi gian gSn day. Loai ket cau thep 
nhe nay khac vdi ket ca'u thep thong thudng d nhtrng di£m sau: 


216 





- Str dung cac thanh thep tao hinh nguoi tu cac tain thep rat mong (tir 
I mm tro len); 

- Sir dung cac loai tiet dien khong co trong ket cau thong thircmg nhu tie't 
dien kin, tiet dien vuong, tiet dien trdn; 

- Sir dung cac phirong phap lien ket khong dung trong ket cau thircmg. 

Dae diem quan trong nhat la sir dung cac thanh thep tao hinh nguoi tir cac 
tam thep mong, goi la thanh thanh mong hoac thep hinh uon nguoi. Ben 
canh cac loai thep hinh can nong thong thirong, hien nay cac nude da che tao 
rong rai thep hinh uon nguoi. Viec sir dung thanh thanh mong tao ra mot 
each tiep can khac cua ket cau thep trong moi giai doan xay dimg: thiet ke. 
che tao, ldp dimg. 

Cau kien thanh mong co the dung de lam ket cau chinh cua nha co nhip 
den 20m, so tang 2 den 3 tang. Hinh 3.19 the hien mot nha hoan toan bang 
cau kien thanh mong tao hinh nguoi. Hinh 3.20 the hien he ket cau ngoi nha 
hang cac thanh tao hinh nguoi. Hinh 3.21 la hinh anh mai nha kfch thuoc Ion 
sir dung ket cau thanh thanh mong tao hinh nguoi. 


Hinh 3.19: Nha thep tao hinh nguoi 
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Hinh 3.20: Ket can thep thank mong tqo hinh ngupi 
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- Dae diem 


So voi ket cau thep thong thucmg, ket cau thep thanh mong co cac iru va 
khuyet diem sau: 

Uu diem: 


+ Giam luong thep tir 25 - 50%; ve If thuyet co th£ giam nhieu hon nua 
nhumg se kem theo kho khan ton kem ve che tao, va khong con kinh te nCra; 

+ Lap dung nhanh, vi du giam thcri gian thi cong toi 30% doi vdi mai nha; 
doi vai cau kien co cac thanh va nut thong nha't hoa nhu gian mai khong 
gian thi con nhanh hon nhieu nira; 

+ Hinh 3.dang tiet dien duoc chon tir do, da dang theo yeu c^u thiet ke; 

+ Dac trung chiu luc cua tiet dien la co loi, do su phan bo vat lieu hop If, 
nhat la khi dung tiet dien kin; 

+ Dung tiet dien km tao ve dep ket cau; bert che lap dien tich kinh D'y 
anh sang. 


Nhuoc diem: 


+ Gia thanh don vi thep uon nguoi cao hon thep can nong; 

+ Chi phi phong gi cao hen, vi be mat cua tiet dien thep 1cm hom, c£n 
nhi6u dien tich phu bao ve. 

+ Van chuyen, boc xep lap dung tuy nhanh chong nhung doi hoi nhung 
bien phap va phuemg tien rieng vi cau kien d6 bi hu hai; 


+ Thiet ke kho khan hem vi su lam viec phurc tap cua cau kien. Tiet dien 
cau kien ducrc chon tu do nen khong co bang 3.tinh toan san. 

Su dung thanh thanh mong lam giam trong luong ket cau, tiet kiem vat 
lieu nhung khong han co nghia la kinh te hom. Thanh thep uon nguoi dat hon 
thep can nong (co the tdi 30%) vi phai dung thep tarn mong can nong va gia 
cong uon nguoi. 


Cac hang san xuat thanh thanh mong hien nay deu co gang tieu chuan 
hoa va dien hinh hoa cac loai tiet dien. Mot tiet dien thanh mong co the’ duoc 
ap dung cho nhieu loai nha co cong dung va so do ket cau khac nhau. Tat 
nhien la tieu chuan hoa cao se dan den lam tang luong thep, vi co nhumg 
trudng hop vat lieu chua lam viec het kha nang, nhung khong co nghia la bat 
loi ve kinh te. Viec tieu chuan hoa cac cau kien nhe se cho phep: giam su da 
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dang cua tiet dien, nen tang so lupng san xuat hang loat; nghien curu nhurng 
nut lien ket thong nhat, giam cong che tao va hip dung. 


- Cac dang can kien tao hinh nguoi 

Bang each gap nguoi, co the tao tir tarn thep mong tiet dien hinh bat ki. 
Tiet dien dupe chia ra loai ho nhu chir C, chir L, chu U va loai kin nhu ong, 
hop (hinh 3.22). Han cac tiet dien don v6i nhau co the tao nen tiet dien phuc 
hop. Be day cua thanh tiet dien la khong doi, tru mot so ch6 co the la be day 
gap doi do gap ban thep lai. Cau kien dang thanh dung lam ket cau chiu lire 
chinh nhu cot, khung hoac cau kien phu nhu xa g6, dam tucmg. Cau kien 
dang tarn dung de lam panen mai hay tufrng. Tai mot so nu6c sir dung nhieu, 
kich thubc cac tiet dien uon nguoi dupe tieu chu&n hoa. 



Hinh 3.22: Cac loai tiet dien tao hinh nguoi 

Xa g6, d^m tucmg thubng co tiet dien chtr C hoac chu" Z. Tiet dien chiJ Z 
thuan tien cho viec x£p d^ chuy6n cho. Tiet dien chu Z cung d6 long l6n 
nhau de tang thanh tiet dien kep chiu dupe momen lofn tai goi tua cua dSm 
lien tuc. Cau kien thanh mong tao hinh nguoi la loai ca'u kien dac bift, viec 
tmh toan phuc tap. Khi mot cau kien thanh mong chiu uon hay xoan, cac tiet 
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dien bi venh - goi la hien tuong venh tiet dien. Trong he ket cau sir venh tiet 
dien thudng bj can trd - goi la sir kim che venh tiet dien. Sir kim che venh 
tiet dien chinh la nguyen nhan gay ra cac ung suat bo sung trong cac thanh 
thanh mong. Ngoai ra, do thanh mong, cau kien rat d6 mat on dinh cue bo 
tai canh va bung; dieu nay dSn den mot so bo phan cua canh va bung khong 
lam viec, khong duoc xet trong tinh toan, phan con chiu lire diroc goi la tiet 
dien him hieu va khi tinh toan phai xac dinh tiet dien hiru hieu nay. Tieu 
chuan thiet ke ket cau thep cua niroc ta chua co chi dan thiet ke loai ket cau 
nay, va thirc te rat it ket cau thanh mong duoc thiet ke trong nirdc. 


- Cong nghe too hinh ngupi cac thanh thep 

Dung phuong phap gia cong nguoi, co the lam duoc cau kien thanh mong 
ma khong can dung phuong phap can nong; cau kien gia cong xong co be 
mat nhan, co the ma hoac son ngay; cudng do thep duoc tang len. Cac 
phuong phap tao hinh nguoi thong thubng: gap bang may gap mep; dap 
khuon bang may ep va can lien tuc. 

May gap mep. Than may gom hai thot: that duoi gan thude tao hinh ben 
dudi, thdt tren co dinh gan thude tao hinh ben tren va kep chat ban thep. 
Thdt dudi di I6n, gap mep va tao goc cho ban thep. Thay doi thude tao hinh 
thi tao duoc cac hinh dang khac nhau. Phai nhieu dong tac mdi tao duoc 
hinh hoan chinh, vi du, hinh mang sau day can 6 dong tac. 

1 : 


3,4 

5 

6 




r 


Cach che tao nay co nhupc diem sau: 
+ Nang suat thap, nhieu thao tac; 

+ Do chinh xac kern; 
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+ Chi gap dugc ban thep day khong qua 3mm, chieu dai khong qua 6 m. 

Tuy nhien gia thiet bi re, d£ dau tu. Co th£ dat dugc nhieu hinh dang bang 
viec thay doi d£ giang thudc tao hinh. Cong nghe nay thich hgp v6i viec san 
xuat theo quy mo nho, nhieu loai hinh khac nhau. 

May ep khuon. May dung cho day chuyen san xu&'t hang loat nho. May 
gom co than may, ban may, dam ep. Khuon coi tao hinh dat tr6n ban may. 
DSm ep 6 ben tren di xuong, co gdn chay tao hinh. Luc ep tir 40 den 150 ta'n, 
ep tren toan bo chieu dai thanh . 

Phuong phap nay co the tao dugc thanh dai tcfi 6 m, rong 250 - 500mm, 
day tori 16 mm. Bang each di chuyen dai thep theo chieu dai, co the lam 
dugc thanh dai tori 12 m, tat nhien se co cac sai lech ve kich thude tiet dien, 
ve do phang cua mat. De tao dugc mot tiet dien, cung phai nhidu nguyen 
cong (mdi l^n ep chi tao dugc mot goc). Phuong phap nay co nang suat thap, 
kho co gidri hoa toan bo. 

Uu diem cua phuong phap: thay the cac khuon tao hinh gia re, co the tao 
dugc nhieu hinh dang. Co lgi khi san xuS't hang loat nho, dac biet hay dugc 
dung de che tao cac cau kien khSng dien hinh. 

May can true Ian. Day la loai may cho nang suat cao nha't, dung 6 cac 
nha may luyen kim, nha may san xu^t hang loat ldn. May g6m mot day cac 
doi true can, co hinh dang khac nhau (hinh 3.23). Dai thep di qua cac true 
can, dSn d£n dugc thay doi hinh dang . Co the can dugc dai thep day 0,3 den 
18 mm, rong 20 den 2000 mm. T6'c d6 can 10 d£n 30 m/phut. 



Hinh 3.23: Day chuyen can true Ian 
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Loai may nay c6 nang suat cao, sir dung it nhan cong, m6i nam c6 the san 
xuat hang trieu met cau kien. Tuy nhien m6i bo true can chi dung cho mot 
loai tiet dien , muon doi tiet dien phai thay doi ca bo true can, do do gia thanh 
cao. Hien nay o Viet Nam , ben canh cac may can Ion cua cac cong ty nude 
ngoai, nhieu cong ty nho trong nude cung da co nhiPu may can, san xuat han 
loat tiet dien thanh mong, ong co moi han de: su dung trong xay dung. 


8. Gian ludi khong gian thep 

Gian ludi khong gian thep la loai ket cau moi duoc ap dung nhi6u trong 
thcri gian gan day. Ket cau gian luoi khong gian hay con duoc goi la gian 
cau true tinh the. 0 nuoc ta ket cau nay da duoc nghien cuu va dua vao umg 
dung cho mot so cong trinh nha thi dau, nha tap luyen, s^n van dong, nha 
trien lam... 

Dac diem noi b^t cua loai ket cau nay la gom mot he thong cac thanh lien 
ket theo mot cau true khong gian lam cho ket cau co do cung khong gian va 
do cung chong xo^n cao. 

Ket cau gian ludi khong gian dupe tao nen boi nhieu cau true giong 
nhau (goi la cau true tinh the) nen dl mo dun hoa, thuan lpi cho che tao va 
lap dung. 

Do cau tao thanh va nut gian khac nhau ma tren the gidi hien nay co 
nhieu kieu gian luoi. Cac kieu gian luoi khong gian noi tien tren the gioi 
gom co: gian MERO (Due), gian UNISTRUT (Hoa Ki), gian SPACE DEST 
(Anh), gian NODUS (Canada), gian TRIODETIC (Canada), gian IFI (Due), 
gian SNIISK (Nga), gian OKTAPLATT (Due), gian HARLEY (Uc). Trong 
cac kieu gian nay thi gian MERO dang dupe sir dung nhieu hon ca. O nude 
ta gian MERO dang dupe dung chu yeu. Tren hinh 24 la hinh anh Nha bieu 
diln da nang tai Thanh pho Da Nang co ket ca'u mai la gian ludi khdng gian 
thep kieu Mero. Tren hinh 3.25 la hinh anh cau true tinh the gian ludi khong 
gian thep dang nut c£u dac - loai dang dupe dung pho bien d nude ta. 


- i/ii diem cua ket edit gian lian khong gian thep: 

+ Do cling khong gian ldn, co the vupt nhip ldn, chieu cao ket cau be; 
+ Co the bo tri mat bang linh hoat theo yeu cau su dung; 

+ Modun hoa, cong xudng hoa cao; 

+ Do sieu tinh cao, khong bi pha hoai cue bo. 
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wfi A: 


'-■TK uf) 


■- jj 

1 ft 


Hinh 3.24: Nha bieu dien da ndng Da Nang - 
ket cau max gidn Irf&i khong gian thep nfiip 160m 


- Nhuac diem cua ket cau gidn Itfdi khong gian thep: 

+ Che tao kho, dac biet la cac nut; 

+ Yeu cau do chfnh xac cao, can co cong nghe rieng de san xua't; 
+ Chua co tieu chuan, quy pham ky thuat. 


- Cong nghe che tao 

Cong nghe che' tao ke't cau gian lu6i khong gian thep kieu MERO duqc 
chia lam cac khau nhu sau: 


• Che' tao nut gian 

Nut cau dac lien ke't bulong la chi tie't quan trong cua ket cau gian ltfori, 
doi hoi phai duqc che' tao dam bao chat luqng cao ca ve vat lieu va thong so 
hlnh hoc. 

Thep de che' tao nut cau dac lien ke't bulong tuSn thu theo yeu cau thiet ke, 
thong thuong su dung loai C45N. Phoi cau duqc che' tao bang due hoac ren. 
Phucmg phap ren duqc ua chuong hon vi thuemg cho chat luong phoi tot hem. 

Cac mat phang lien ke't veri thanh va cac 16 ren co the duqc tao bang may 
gia cong kim loai van nang, nhung phuomg phap nay thudng cho san pham 
co do sai lech 16n. Hien nay khi cong nghe gia cong kim loai da phat trien a 







mure cao, nen cong tac gia cong tao mat lien ket va cac 16 ren thirong dirge 
thirc hien tren may gia cong kim loai dieu khien tu dong bang vi tfnh ( cong 
nghe CNC). 


Ilinh 3.25: Can true tinli the tu 


• Che tao thanh gian 

Thanh gian nhu dirge the hien tren hinli 3.26 gom co phan ong (1), dau 
con (2), bulong cirong do cao (3) va dai 6c (4). Bo phan ong ciia thanh gian 
(l) dirge lien ket voi d&u con (2) bang much han (6). Dai oc dirge tao ranh d6 
chot vao bulong cirong do cao bang cac chot tai cac 16 chot (5). 


Hinh 3.26: Cent tao thanh va nut edit dac lien ket bulong 
1- Phan ong; 2- Dau con; 3- Bulong cudng do cao; 4- Dai oc 
5- L6 chot; 6- Lien ket han. 








Viec che tao bulong cucmg do cao va dai oc dupe thuc hien theo quy trinh 
ky thuat rieng, tuan thu theo cac tieu chuan rieng ve co khi. 

Cong tac che tao thanh gian bao gom che tao ong, dau con va lien ket hai 
bo phan nay lai bang lien ket han. 

Dau con co the dupe che tao theo phirong phap tien hoac ren. Che tao dau 
con theo phirong phap ren ton it vat lieu thep hon phirong phap tien. 


Viec lien ket han cac ong vdi dau con la cong tac het sure quan trong vi 
ngoai viec dam bao tmh nang chiu luc cua cau kien con phai dam bao do 
dong tarn cua thanh va do chinh xac vP chiPu dai cua thanh. Trirdng hop khi 
thanh ong yeu cau chong an mon cao can phai ma kem ca mat trong lan mat 
ngoai cua ong thi viec lien ket nay phai duoc thuc hien bang cong nghe han 
dac biet. Mot so hang sir dung cong nghe han laze de che tao cac ket ca'u 
gian luoi khong gian kim loai. 


- Thi cong lap difng ket can gian Itfcfi khong gian thep 

Lap rap ket cau gian ludi khong gian turc la cong viec lien ket cac bo phan 
thanh gian va nut gian d6 duoc toan bo ket cau gian luoi khong gian hoac 
mot phan gian. Thong thuong sau khi che tao xong cac chi tiet cua gian thi 
tien hanh lap rap thu gian tai xuong. Tai cong trinh truoc khi lap dimg gian 
vao vi tri theo thiet ke nguoi ta tien hanh lap rap gian hoac tirng phan cua 
gian. Sau khi bo phan gian dupe lap rap va ki£m tra moi dupe van chuyen 
lap dung len cong trinh. Cung co truorng hop ngudi ta tien hanh lap rap tirng 
thanh ket cau gian ludi khong gian ngay tai vi tri tren cong trinh. Trubng hop 
nay goi la phuong phap lap r6i tren cao. 

Cong tac lap rap gian ludi khong gian nen dupe tien hanh theo trinh tu tir 
trung tarn ra bien va theo thur tu: 16p duoi thanh bung -> 16p tren. 

Cong tac lap dung gian len cong trinh co the dupe tien hanh theo 1 trong 
4 each sau: 1) Lap rbi tirng thanh, 2) Qiu lap tirng phan gian, 3) Cau lap toan 
gian, 4) Lap dung bang each chuyen trupt. 


9. Ket cau thep ong 

Ket cau thep ong la loai ket ca'u sir dung he thanh thep dang ong dufrng 
kinh 16n. Ket cau thep ong co kha nang vupt nhip rat 16n, vi du san van dong 
Quoc gia My Dinh sir dung cac ong thep co ducmg kinh D = 1080mm dp lam 
he gian vupt nhip 153m. Loai ket cau nay tao dupe hinh dang kien true dep 
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nhirng viec tfnh toan va cau tao nut phirc tap. a nude ta ket cau thep ong mdi 
duac su dung han che. Ket cau nav dupe dung tai san van dong Quoc gia My 
Dinh va dang thiet ke lam mai che khan dai cua san van dong Quang Ninh. 



liinh 3.27: San van dong quoc gia My Dinh - ket edit thep ong nhip 153m 


3.1.3. Vat lieu thep 


I. Cac phuerng phap phan loai thep 

Thep co the duac phan loai theo cac each khac nhau: can cu vao thanh 
phan hoa hoc, vao phuang phap luycn thep, vao cirang do, v.v. 

- Phan loai theo thanh phan hod hoc 

Thep va gang la hap chat cua sat (Fe) va cacbon (C). Tuy theo ham luang 
cac bon nhieu hay ft ma phan biet thep va gang, ham luang cacbon cang 
nhieu thl kim loai cang cung dong thai cang gion. Gang co ham luang 
cacbon tren 1,7%, nen rat cihig va gion, khong the dung lam ket cau xay 
dung. Thep co ham luang cacbon duai 1,7%. Thep nay goi la thep cacbon vi 
thanh phan hoa hoc chfnh chi co sat va cacbon. Thep cacbon lai duac chia 
thanh: thep cacbon thap co ham luang cacbon dudi 0,22%; thep cacbon vua 
co ham luang cacbon dudi 0,3% va thep cacbon cao co ham luang cacbon tu 
0,3% trd len. Tliep cacbon cao qua cung va gion nen hau nhu khong duac 
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uiing trong ket cau xay dung. Ket cau xay dung dung chu yeu thep cacbon 
ihap va v6i mire do it hon cung dung thep cacbon vira, 

Del tang cuong do chiu lire cua thep ma khong lam thep kem deo. ngubi 
ta them vao thanh phan cua thep mot so luong nho cac kim loai khac nhir 
Si, Mn, Cr, Ni, v.v. Cac loai thep nay goi chung la thep hop kim. So vbi 
thep cacbon, thep hop kim co cuong do cao hon, chong gi tot hon ma 
khong gion. Ket cau xay dung chi dung thep hop kim thap la thep co luong 
hop kim dubi 3%. 

- Phan loai theo phuong phdp luyen thep 

Tir quang sat, ngubi ta luyen trong lb cao ra gang. Gang dupe luyen tiep 
trong lb luyen thep de khu bbt cacbon thanh thep. Cung vbi nguyen lieu 
gang, thep vun cung dupe luyen trong lo luyen de khu tap chat. Co nhibu 
loai 16 luyen thep, pho bien nhat hien nay la cac loai sau: 

Ld c/nay thoi oxy: kim loai nong chay trong 16 dupe thoi oxy tu tren 
xuong de dot cacbon va cac tap chat, sau do 16 quay dupe quay quanh mot 
true nam ngang de' rot thep ra ngoai. Phuong phap nay nhanh va re, ngay 
cang dupe dung nhi6u tai cac nubc 

Ld bdng: con goi la 16 Martin, la phuong phap co diem cho san luong lbn. 
Thep dupe luyen trong 16 nam ngang, nau chay bang khi dot. Thoi gian 
luyen mot me dai hang chuc gib nen co the dieu chinh thanh phan hoa hoc 
de nang cao chat luong thep. 

Ld dien: loai 16 dung tich nho, trong do kim loai dupe lam chay bang h6 
quang dien. Phuong phap 16 dien la phuong phap luyen thep duy nhat b nubc 
ta hien nay. 

- Phan loai theo mi'fc do khu oxy 

Thep rot tu 16 luyen vao mang khuon d6 ket tinh thanh thoi, co chua 
nhi6u khi oxy. Tuy theo muc do khu oxy ma phan biet: 

Thep sdi: thep khi nguoi boc ra nhi6u bot khi oxy, cacbon oxyt nen 
trong nhu soi, dupe goi la thep soi. Thep soi co lan nhieu bot khi nen cau 
true kem dong nhat, thep co chat luong khong tot, d6 bi pha hoai gion va 
lao hoa; 
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Thep lang (hay la nnh): trong qua trinh nguoi khong c6 boc hoi ra cuon 
cuon, do da dupe them nhung chat khu oxy nhu silic, nhom, mangan, v.v hoac 
dung phuong phap khu khac. Thep dupe khu het oxy co hai va nhung tap 
chat phi kim loai khac tao nen xi noi tren mat. Loai bo phan xi di thi thep 
con lai trd nen dong nhat, chiu luc tot, kho bi pha hoai gion. Thep lang dat 
hem thep soi, duoc dung trong nhung cong trinh quan trong hoac chiu tai 
trong dong luc; 

Thep nifa lang: la loai trung gian giua thep lang va soi, oxy khong duoc 
khu hoan toan. Ve chat luang thep cung nhu ve gia thanh thi thep nua lang la 
trung gian giua thep soi va thep lang. 

- Than loai then cifdng dp 

De tien viec sir dung thep lam ket cau xay dung, nguoi ta thuong quy ude 
ve viec phan loai thep theo cuong do chiu luc. Viec phan loai nay hoan toan 
la quy ude, co the co nhidu each khac nhau. Chuyen de nay dung each phan 
loai sau, da duoc ap dung trong nhieu tieu chuan. Tinh chat co hoc co ban 
cua thep la gidi han chay f y va gidi han ben f u duoc dung de danh gia cudng 
do chiu luc cua thep. Thep duoc chia lam: 

Thep cifdng dp tlufdng: co gidi han chay f y < 290MPa duoc lay theo 

TCVN 1765: 1976, gdm hai loai chinh: loai thep cacbon thong thuong voi 
ham luong cacbon tu 0,14% den 0,22% va thep cacbon thong thuong co 
them ham luong mangan tu 0,8% den 1,1%. Loai thep nay co mi6n chav ro 
rang, do dan Ion nhat la 20 den 25% hoac tren nua. 

Thep cifdng dp kha cao: la cac loai thep cacbon thap co nhiet luyen va 
thep hop kim thap, co gidi han chay: f v = 310 MPa den 400 MPa va gidi han 
ben: f u = 450 MPa den 540 MPa. Loai thep nay co mi^n chay ro rang tuy 
khong dai bang thep cudng do thudng, do dan ldn nhat la 15 den 20%. 

Thep cifdng dp cao: la cac loai thep hap kim co nhiet luyen, co gidi han 
chay va gidi han b4n ldn hon han hai loai thep tren. Loai thep nay hau nhu 
khong co mi6n chay rd rang, gidi han chay chi duoc chon mot each quy ude. 

Thep cifdng do red cao: la thep hop kim co gidi han chay va gidi han ben 
rat cao, vf du cac loai thep A852, A514 theo Tieu chuain ASTM co gidi han 
chay 620 -r 690MPa , gidi han ben 690 -r 895MPa . 
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Ket cau thep sir dung chu yeu loai cudng do thudng, cudng do kha cao va 
cudng do cao. Thep cudng do rat cao chi dung trong nhung trirdng hop rieng 
vi du lam bulong cho lien ket ma sat, lam day cap cua ket cau treo. 

2. Cac loai mac thep theo tieu chuan Viet Nam 

- Thep cacbon theo TCVN 1765 :1985 

Thep cacbon la thep ma thanh phan chinh la sat va cacbon, vdi ham 
luong cacbon dudi 1,7%. Thep cacbon dung trong xay dung la thep 
cacbon thap vdi ham lupng cacbon dudi 0,22%, do la ioai thep mem, deo, 
de han. Cach goi ten cu quen thuoc la theo each phan loai cua Lien Xo, 
chia thep cacbon lam 7 cap tir CT1 den CT 7, trong do thep cacbon dung 
cho ket cau thep CT3. Theo TCVN 1765: 1985: cac thep cacbon thap co 
cac mac CT34, CT38, CT42. Chu CT la thep cacbon thong thudng, hai so 
sau la gidi han ben toi thieu khi keo, tinh bang kG/mm 2 . Can cu theo 
cong dung, thep duoc chia lam 3 nhom: nhom A, thep thuoc nhom nay 
phai dam bao tinh chat ca hoc; nhom B phai dam bao thanh phan hoa 
hoc; nhom C: thoa man ca thanh phan hoa hoc va tinh nang ca hoc. Chu 
dau tien la chi ten nhom: A, B hoac C. Nhu vay thep tot nhat la thuoc 
nhom C nhu CCT34, CCT38, CCT42. Quy pham ket ca'u thep deu yeu cau 
chi dung loai thep nay lam ket cau chiu luc vt ngoai vice dam bao tinh 
nang chiu lire con dam bao tinh d6 han va chiu lire trong nhung di6u kien 
phuc tap. Chir cuoi cung trong ten thep la la chu chi su khu oxy trong 
cong ngh6 rot. 

Thep s6i co them chO s sau con so chi do b^n; thep nira nang co them chu 
n; khong ghi thi la thep nang. 

Doi vdi thep nua nang co ham luong mangan nang cao thi d sau chtf n co 
them chu Mn, vi du BCT38nMn2 

Cac nha may luyen thep d Viet Nam san xuat chu yeu cac mac thep nay. 
Chung tuong duong vdi ten thep Lien Xo quen thuoc la CT2 va CT3. 

Dudi day trich tir TCVN 1765 : 1985 mdt so tinh nang co hoc cua thep 
cacbon tha'p thuoc nhom A va nhom C. 
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Bang 3.1. Mot so tinh nang cu hoc cua thep cacbon thap 


Mac thep 

Do ben 

keo 

(MPa) 

Giai han chay toi thi6u 
(MPa) ung voi be day, mm 

Dp dan dai, %, 
ting vtii be day, mm 

Den 20 

Tren 20 

den 40 

Tren 40 

den 100 

Den 20 

Tren 20 

den 40 

Tren 40 

den 100 

CT34s 

330- 420 

220 

210 

200 

32 

32 

30 

CT34n, CT34 

340- 440 

230 

220 

200 

32 

31 

29 

CT38s 

370- 470 

240 

230 

220 

27 

26 

24 

CT38n, CT38 

380-490 

250 
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23 

CT38Mn 

380-500 

250 

240 

230 

26 

25 

23 

CT42s 

410-520 

! 

260 

250 

240 

25 

24 

22 

CT42n, CF42 

420-540 

270 

260 

250 

24 

23 

21 

CT51n, CT51 

510-640 

290 

280 

270 

20 

19 

17 

CT52Mn 

460-600 

290 

280 

270 

20 

19 

17 


- Thep cacbon dung trong xdy dung theo TCVN 5709: 1993 

Loai thep cacbon nay thoa man yeu cdu ve tfnh nang ca hoc cua thep 
CCT tuong ting, nhung yeu cau ve thanh phan hoa hoc thi khong chat che 
nhu thep nay, ma chi can thoa man yeu cSu ve mot so thanh phan chmh, 
nhir sau: ham lupng cacbon C khong Ion qua 0,22% (trong pham vi thep 
cacbon thap); photpho P va luu huynh S la cac chat co hai, lam deo do 
deo va do dai cua thep, lam thep tro nen gion 6 nhiet do thap hoac nhiet 
do cao, nen phai han che duoi 0,05%. Voi yeu cSu don gian hofn, thep 
XCT de san xuat hon thep CCT va du chat luong de dung lam ket cau xay 
dung. Moi san ph^m thep can nong nhu thep thanh, thep hinh, thep tarn 
va cac ket cau thep han deu dupe san xuat tti cac mac thep nay. Bang 3.2 
la mot so tfnh nang co hoc cua thep cacbon thap dung trong xay dung, 
theo TCVN 5709 : 1993. 
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Bang 3.2. Mot s6 tinh nang co hoc 
cua thep cacbon thap dung trong xay dirng 


Mac thep 

Do bdn 
keo 
(MPa) 

Gidi han chay toi thieu (MPa) 
ung vdi be day, mm 

Do dan dai, %, 
irng vdi be day mm 

Den 20 

Tren 20 
den 40 

Tren 40 
den 100 

Den 20 

Tren 20 
den 40 

Tren 40 
den 100 

XCT34 

340-440 

220 

210 

200 


31 

19 

XCT38 

380-500 

240 

230 

220 

mm 

25 

23 

XCT42 

420-520 

260 

250 

240 

— 

23 

23 

22 

XCT52 

520-620 

1 

360 

360 

350 

22 

22 

21 


- Thep hap kim thap then TCVN 3104 : 1979 

Thep hcrp kim thap la loai thep co them lupng hop kim dd tang tinh nang co 
ho( va do ben chong gi, lupng hop kim co ti le khong qua 2,5%. Thep hop 
kim thap theo TCVN 3104: 1979 co cac mac: Mn2, 14Mn2,16MnSi, 
09Mn23i 10Mn2Sil, lOCrSiNiCu. Hai con so dau tien chi phan var. cua 
lupng caci'on (vi du 14 = 0,14%); chu la chi nguyen to hop kim, co duoi \% 
(Mn: manggan. Si: silic, Ni: niken, Cu: dong, v.v.), con so dung sau la chi 
lupng % khi Ion hon 1. Nhung thep hop kim thap nay co cudng do cac hon 
thep cacb('n thap tu 40 den tren 100%, nen tiet kiem dupe lupng thep sir cung. 
Dung thep hop kim thap la phuong huong phat trien ket cau thep cua cac nude 
tren the gun. Tuv nhien, thuc te hien nay nude ta chua san xuat dupe thep hop 
kim thap vdi so lupng nhieu de co the dung lam ket cau xay dung. 


Bang 3.3. Gidi han chay va gidi han ben cua mot so loai thep hop kim 
theo TCXDVN 338 : 2005 (tirong urng vdi TCVN 3104 : 1979) 


Mac thep 

Do b6n keo 
(MPa) 

Gidi han chay toi thieu (MPa) ung vdi b£ day, mm 

Den 20 

Trdn 20 den 30 

Tren 30 den 60 

09Mn2 

450 

310 

300 

- 

14Mn2 

_ 

460 

340 

330 

- 

16MnSi 

490 

320 

300 

290 

09Mn2Si 1 

480 

330 

310 

290 

10Mn2Si 1 

510 

360 

350 

340 

lOCrSiNiCu 

540 

400 

400 

400 
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- Thep cacbon ket can chat luang tot then TCVN 1766 : 1975 

Day la loai thep dugc luyen trong cac 16 bang, 16 quay thoi oxy va 16 dien 
ho quang chu yeu dung cho nganh co khi, de gia cong san pham bang ap lire 
hoac bang dao cat. Mot so san pham thep can nhu thep ong, thep tarn day, 
thep tarn rong dirac che tao tCr loai thep nay, chu yeu la cac mac C15 va C20. 
Chu C chi thep cacbon ket cau chat lugng tot, con so tiep theo chi ham lugng 
trung binh cua cacbon tinh theo ph&n van. Mot nhom thep co ham luang 
mangan nang cao thl co them chu Mn trong ten, vi du C15Mn, C20Mn. Thep 
nay co do ben cao han thep ham luang mangan thuang, nhung do deo va dai 
thap han 

3. Mot so loai thep cua nude ngoai 

- Thep Lien Xb cn va thep Nga 

Thep cacbon thap: dung lam ket cau gom cac mac BCT3 KIT, BCT3 FIC, 
BCT3 Cn. chua ham luang cacbon tu 0,14 den 0,22%. Chu B co nghla la 
thuoc nhom thu ba, phai thoa man ca yeu cau ve co tinh Dn thanh phan hoa, 
tuong tu nliu nhom C cua Viet Nam; theo quv dinh thi chi loai thep nay mdi 
dugc dung lam ket cau. Cac chu tiep theo; CI1 - lang; 11C - nira lang, KFI-soi. 
Cuoi cung la con so chi hang cua thep tu l den 6, de su dung trong nhung 
truang hap rieng, vf du chiu nhiet thap, khi can co do dai va cham. Thong 
dung trong xay dung la cac mac BCT3 KH2, thep soi hang 2; BCT3 jTIC6, 
thep nira lang hang 6 va thep lang hang 5 BCT3 015. 

Thep hap kirn thap: thong dung trong xay dung co cac mac 14T2, 09T2C, 
10F2C1, 15XCHA, 10XCHA, v.v. y nghla giong nhu thep hop kim thap Viet 
Nam: hai con so dau tien chi phan van cua luang cacbon, chu tiep theo la 
nguyen to hgp kim vai f - manggan , X - crom, C - silic, A - dong,v.v., con 
so dung sau nguyen to la ti le hop kim khi 16n han 1%. Vi du thep mac 
09T2C co 0,09 % cacbon, tir 1 den 2 % mangan va duai 1% silic. Dung cho 
nha cua la 3 loai tren, 2 mac sau dung cho cau. 

Thep cacbon ket can chat luang tot: dugc ap dung cho nhung ket cau chiu 
luc nang, di6u kien lam viec nang ne. Mot so san pham can nhu thep ong 
thuang dugc lam tu loai thep nay. Trong xay dung dung mac 18 (tuong 
duong C20 cua Viet Nam ) hay 18T, co them Mn. Cung ghi them cong nghe 
de Dng trong ten gpi, vi du 18KI1, 18mC. 
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- Thep Trung Quoc 

Thep cacbon: theo Tieu chuan GB699-88, thep cacbon co tai 30 loai, cac 
loai so 20, 25 dirac goi la thep so 3, la thep cacbon thap, tirong duong CT3 
cua Nga. Thep dirac phSn lam 3 nhom A, B, C (tieng Trung la nhom Giap, 

a' ^ v N N ? 

At va Dac), dam bao ve tfnh nang ca hoc, ve thanh phan hoa hoc hoac dam 
bao ca hai. Dung chu Y de chi 16 quay thoi oxy, chu F d6 chi thep soi, chu b 
chi thep nua nang va con thep nang thi khong co chu g'l. Vi du: thep so 3 
nang, 16 bling, nhom A thi ki hieu A3; thep so 3 soi, 16 quay, nhom B thi ki 
hieu BY3F. Tieu chuan mdi GB700-88 dung gidri han chay de dat ten thep, 
thep so 3 thi goi la Q235, con so la cuang do chay theo MPa. Can cu vao 
chat luong phan thep lam 4 cap A, B, C, D: A la khong quy dinh ve do dai va 
cham; B la khi cong va cham la 27J a 20°C ; C nhu vay nhung a 0°C; D nhu 
vay nhung a -20"C. (B, C, D giong nhu JR, JO, JC cua Tieu churin chau Au 
- xem ben duai). Vi du Q235-A.F; Q235-B.b; Q235-D.Z (Z la thep nang, co 
the khong can viet). 

Thep hop kim thap: dung lam ket cau xSy dimg co 4 loai 16Mn, 16Mnq, 
!5MnV, 15MnVq. Con so' la phan van cua cacbon; nguyen to' hap kim 
manggan hay vanadi duqc ke vao ten co ham luang nho du6i 1,5%; chu q la 
thep co do dai xung kich tot, dimg lam cau. 

Thep cacbon ket can chat luong tot: trong xay dung dung cac mac 15 va 
20, co thanh phan hoa hoc va tinh nang ca hoc tuang tu thep Cl5 va C20 
theo TCVN. 

- Thep Hoa Ky 

Thep cua Hoa Ky duac san xua't va dat ten theo tieu chuan ASTM 
(American Society for Testing and Materials), duac nhieu nude tren the gidri 
ap dung. Co 16 loai duac chon dung trong xay dimg bai Vien AISC 
(American Institute of Steel Construction) va ASSHTO (American 
Association of State Highway and Transportation Officials): 

Thep cacbon thap: th6ng dung nhci't la thep A36 co gidri han chay khoang 
36ksi (36 ksi = 250 MPa) tuang duong CT3. Loai thep nay dimg cho ket cau 
pho thong, chu y€u cho nha, han hay bulong. Ngoai ra con co A53, A501 co 
cuang do tuang duong A36, dung lam thep ong han hay khong moi noi; 
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Thep cacbon acting dp khd cao: vi du thep A529, A570, dung lam thep 
hinh tao hinh nguoi, co cac cap cudng do 40ksi den 65ksi. 

Thep hap kim thap acting do cao: gom nhidu loai thep co cac chat hop 
kim, vdi gidi han chay 40- 70 ksi. Cac loai thong dung A441, A572 co gidi 
han chay tir 42ksi den 65 ksi; cac loai A242, A606, A588 co tinh nang 
chong gi tot, vi du loai sau ciing co do chong gi cao han thep A36 tdi 4 ldn. 
Loai chuyen lam thep tarn, thep dai nhu A606 co do chong gi cao, A607 co 
hop kim vanadi. 

Thep dung cho can: mang so hieu A709, co the la thep cacbon hoac hap 
kim thap, nhirng da duac nhiet luyen. Co du cac cap tu 36 den 100. Dung 
thay the duac cho cac loai tir A36 den A 588. Loai chiu dung thdi tiet tot 
mang ki hieu W nhu 50W, 100W. 

Thep acting do rat cao (thep hop kim, dicac nhiet luyen): vi du thep A852, 
A514, gidi han chay tdi 90 - lOOksi, gidi han b6n 100 - 130 ksi. 


- Thep chau An 

Nhung nam gan day, thep chau Au da dung tieu chuan chung EN thay the 
d4n cho Tieu chuan timg nude nhu NF ciia Phap, BS cua Anh. 6 Phap thong 
dung trong xay dimg la 3 mac E24, E28 va E36, vdi con so la chi gidi han 
chay bang daN/mm 7 . Tlicp E24, E28 la thep cacbon, dimg cho nha va cac 
cong trinh thong thudng, E36 la thep hop kim thap, dimg cho cau va cac cong 
trinh ldn. M6i mac lai co 3 cap chat luang 2, 3, 4; cap 2 la thep soi, 3 la nua 
nang, 4 la nang. Tai Anh thi mac thep quen thuoc nhat la thep cua BS 4360, 
gom cac cap 40, 43, 50, 55 va chia them thanh hang A, B, C co dd dai va 
cham cao han. Mac 40, 43 co gidi han chay 240 den 270 MPa, mac 50 va 55 
cao han nhieu. Hien nay, cac thep do duac thay bang Tieu chu^n EN nhu sau: 


Thep ket can: co ki hieu chung la Slmn, vdi lmn la gia tri nho nhat cua 
gidi han chay MPa (ten goi dua vao ca tinh), vdi 3 ca'p JR, JO, J2 tuang 
duang cac cap A, B, C cua Anh hay 2,3,4 cua Phap, hay B, C, D cua Trung 
Quoc. Thep ket cau duqc cho bdi tieu chuan EN 10025 gom cac mac: S235 
thay cho E24 hoac BS 4360 cap 40; S275 thay cho E28 hoac BS 4360 cap 
43; S355 thay cho E36 hoac BS 4360 ca'p 50. Vi du thep S355J0C cua EN 
10025 la thep ket ca'u (chu S) co gidi han chay 355 MPa (so 355), do dai va 
cham la 27 Joule d nhiet do 0°C (chu JO), va co the mang tuot nguoi, tao 
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hinh nguoi (chu C). Thep S355J2WP cua EN 10155 la thep ket cau (S), co 
gioi han chay 355 MPa (so 355), do dai va cham la 27 Joule b nhiet do 
-20”C (chu J2), co do chong gi cao (W) dung lam coc van (P). 

Thep co ten difa vao thanh phdn hod: thep cacbon co ki hieu chung la 
Cn. (n la lupng cacbon nhan 100 lan, vi du C40), thep hop kim thap vi du 
25CrMo4. so dau la phan van cacbon, tuc la 0,25%, tiep theo ten hop kim 
va phan tram cua no, b day la hop kim Cr va Mo trong do lupng Mo la 4% 
lay tron. 

- Thep cdc mfdc khdc 

Co the gap tren thi truong nhieu loai thep cua cac nude khac nhir thep 
Nhat va thep Han Quoc theo tieu chuain Nhat J1S nhu: 

Thep can nong dung lam ket cau S330 tuong dirong CT2, voi gioi han 
chay 210 MPa; 

SS400 tuong duong CT3, voi gioi han chay 235 den 245 Mpa: SS490 la 
thep cubng do cao, voi gioi han chay 290 Mpa. 

Thep dung cho ket cau han SM400, SM490, v6i cac hang A. B, C co 
chung cubng do voi thep SS nhimg tinh nang han cao hon. 

Thep cua Uc, theo Tieu chuan AS nhu; G250 (gioi han chay 250MPa), 
G300 (gioi han chay 280 den 320 MPa), G350 (330 den 360 MPa). G400 
(380 den 400MPa), v.v. Thep mong dung lam cau kien tao hinh nguoi co cac 
loai G350, G450, G550, voi con so la gioi han chay tinh b^ng MPa. 

3.2 NHIEM VU GIAM SAT THI CONG KET CAU THEP 

3.2.1 Khai quat chung 

Cong tac giam sat thi cong xay dung dupe quy dinh tai Dieu 87 cua Luat 
Xay dung; 

- Moi cong trinh xay dung trong qua trinh thi cong phai dupe thuc hien 
che dp giam sat. 

- Viec giam sat thi cong xay dung cong trinh phai dupe thuc hien 66 theo 
doi, kiem tra ve chat lupng, khoi lupng, tien do, an toan lao dong va ve sinh 
moi trubng trong thi cong xay dung cong trinh. 

- Chu dau tu xay dung cong trinh phai thue tu van giam sat hoac tu thuc 
hien khi co du dieu kien nang luc hoat dong giam sat thi cong xay dung. 
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- Ngirai thuc hien cong tac giam sat thi cong xay dung phai c6 chung 
chi hanh nghe giam sat thi cong xay dung phu hop vdi cong viec, loai, cap 
cong trinh. 

- Cac yeu c&u vi cong tac giam sat thi cong xay dung dugc quy dinh tai 
Dieu 88 cua Luat Xay dung: 

- Thuc hien ngay tur khi khoi cong xay dung cong trinh; 

- Thuong xuyen, lien tuc trong qua trinh xay dung cong trinh; 

- Can cur vao thiet ke dugc duyet, quy chuan, tieu chuan xay dung ap dung; 

- Trung thuc, khach quan, khong vu lgi. 

- Giam sat thi cong ket cau thep la mot phan quan trong trong cong tac 
giam sat thi cong xay dung cong trinh. Theo Luat Xay dung thi giam sat thi 
cong ket cau thep phai dugc thuc hien de theo doi, kiem tra ve chat lugng, 
khoi lugng, tien do, an toan lao dong va ve sinh moi truotig trong thi cong 
ket cau thep. 


3.2.2 Nhiem vu giam sat chat lugng thi cong ket cau thep 


- Kiem tra quy trinh thi cong ket can thep cua nha than 


Nha thau phai lap quy trinh thi cong (che tao va lap dung). Tu van giam 
sat can cur vao thiet ke, dac diem cong limit va cac yeu cau cua chu dau tu 


thong qua hgp d6ng giao nhan thau de xem xet quy trinh thi cong cua nha 
thau. Trong bao cao ket qua kiem tra tu van giam sat phai dua ra danh gia 
mure do dap ung cua quy trinh thi cong cua nha thau doi voi cong trinh. Day 
la can cu quan trong de chu dSu tu chap nhan hay khong chap nhan quy trinh 
thi cong cua nha thau. 


- Kiem tra cd sa che tao ket can thep 


Tu van giam sat can cur vao quy trinh thi cong cua nha thau da dugc chap 
nhan de kiem tra co s a che tao ket cau thep cua nha thau (hoac cua nha thau 
che tao ket cau thep). Muc dich cua bude kiem tra nay la de khang dinh nha 
thau (hoac nha thau che tao ket cau thep) co du dieu kien can thiet de che tao 
ket cau thep cho cong trinh. Cac noi dung kiem tra bao gom: 


+ Kiem tra day chuyen san xuat ket cau thep; 
+ Kiem tra nang luc ve thiet bi; 
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+ Kiem tra nang lire ve nhan lire; 

+ Kiem tra cac dieu kien ve mat bang, dieu kien an toan va ve sinh moi tiuong. 

- Kiem tra he thong quan ly chat htong cua nha thau 

He thong quan ly chat lirong cua nha thau dugc the hien trong quy trinh 
thi cong ket cau thep cua nha th£u. Nhiem vu cua tu van giam sat la dm co 
so cua nha th£u de kiem tra he thong nay. Noi dung kiem tra bao gom: 

+ Kiem tra he thong van ban ve quan ly chat lugng cua nha thau; 

+ Kiem tra he thong to chuc quan ly chat luong cua nha thau; 

+ Kiem tra he thong phong thi nghiem cua nha th£u. 

- Giam sat chetao ket cau thep 

Nha thau phai thuc hien che tao ket cau thep theo dung quy trinh da dirge 
chap nhan. Cac can cu’ va noi dung co ban giam sat che tao ket cat thep 
dugc de cap trong ph^n 3.4 cua chuong nay. Cac khau c^n kiem tra va giam 
sat bao gom: 

+ Kiem tra ban ve che tao ket cau thep cua nha thau; 

+ Giam sat cong tac chuan bi vat lieu; 

+ Giam sat qua trinh gia cong chi tiet; 

+ Giam sat qua trinh lap ghep bo phan ket ca'u; 

+ Giam sat cong tac lien ket; 

+ Giam sat cong tac lap rap thu tong the ket cau; 

+ Giam sat cong tac son. 

- Giam sat thi nghiem kiem tra ket cau 

Thi nghiem kilm tra vat lieu la can thiet nham d£ kiem tra chat lugig vat 
lieu trude khi che tao ket cau thep. Cac phep thu co the dugc thuc him tai 
cac phong thi nghiem co du di6u kien cua nha th<iu hoac do phoig thi 
nghiem dugc chi dinh thuc hien. 

Thi nghiem kiem tra cac chi tiet, cac lien ket va cac bo phan ket cat hoac 
ket cau tong the thubng do don vi kiem dinh thuc hien. Don vi kiem dnh la 
don vi tu va'n doc lap. Nha thau kiem dinh phai lap quy trinh thi nghien. Tu 
van giam sat tien hanh xem xet quy trinh va dua ra danh gia mdc do phu hgp 
cua quy trinh thi nghiem. Danh gia cua tu van giam sat la can cu quan trong 
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(16 chu dau tir chap nhan hay khong chap nhan quy trinh thf nghiem cua nha 
thau kiem dinh. 

Quy trinh thf nghiem sau khi dupe chu dau tir chap nhan la can cut de tu 
van giam sat giam sat thf nghiem. 

Noi dung giam sat thf nghiem gom co: 

+ Xem xet quy trinh thf nghiem; 

+ Ki6m tra dieu kien thf nghiem; 

+ Giam sat qua trinh thf nghiem; 

+ Kiem tra ket qua thf nghiem . 


- Kiem tra va nghiem thu san pham ket can thep da che tao 

San pham ket cau thep chi dupe dua ra kiem tra de nghiem thu neu no da 
duoc nha thau che tao ket cau thep nghiem thu noi bo. Cac ho so ma nha 
thau che tao ket cau thep can co de lam can cu cho cong tac nghiem thu san 
phftm ket cau thep bao gom: ho so thiet ke ket cau; ho so thiet ke ban ve che 
tao; quy trinh che tao da dupe chap nhan; ho so goc cua vat lieu; phieu ket 
qua thf nghiem vat lieu; bao cao ket qua thf nghiem kiem tra san phaim; cac 
bien ban nghiem thu cong viec; cac bien ban nghiem thu noi bo; nhat ky che 
tao. Cac ben tham gia nghiem thu phai dua ra danh gia ve su phu hop cua 
san pham dupe che tao vofi thiet ke va cac tieu chuan quy pham ap dung. 

San pham ket cau thep dupe nghiem thu neu co day du cac ho so tren va 
dong thpi dupe danh gia la phu hop vdi thiet ke va cac tieu chuan quy pham 
ap dung. 

Cac noi dung can thuc hien khi kiem tra nghiem thu san ph^m ket cau 
thep bao gom: 

+ Kiem tra ho so lam can cut de nghiem thu; 

+ Kiem tra san pham ket cau thep; 

+ Danh gia su phu hop cua san pham dupe che tao voi thiet ke va v6i cac 
tieu chuan quy pham ap dung; 

+ Nghiem thu san pham da che tao. 

- Giam sat van chuyen va lap di/ng ket can thep 

Bien phap boc xep, van chuyein phai dupe dua ra trong quy trinh thi cong 
va nha thau co trach nhiem boc xep va van chuyen ket cau thep theo dung 
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quy trinh da dugc chap nhan. Tu van giam sat can ki6m tra di6u kien cua nha 
thau de there hien cong tac van chuyen theo quy trinh da dugc chap nhan va 
giam sat viec boc xep va van chuyeri ket cau thep cua nha thau. Nha thau chi 
dugc van chuyen den cong truring cac bo phan ket cau da dugc nghiem thu. 

Nha th^u phai tien hanh cong tac lap dung ket cau thep tren cong trinh 
theo dung quy trinh da dugc chap nhan. Tu van giam sat phai thuc hien cong 
tac kiem tra hien truong cac dieu kien de nha thau co the thuc hien cong tac 
lap dung ket cau theo quy trinh dugc chap nhan. 

Noi dung giam sat cong tac boc xep, van chuyen va lap dung ket cau thep 
bao gom: 

+ Xem xet bien phap van chuyen ket cau; 

+ Ki6m tra tinh nguyen ven cua ket cau sau khi dugc van chuyen den 
cong truong; 

+ Xem xet quy trinh lap dung ket cau thep cua nha thau; 

+ Ki6m tra va nghiem thu vi trf lap dung; 

+ Giam sat khuech dai ket cau thep; 

+ Giam sat qua trinh lap dung . 


- Kiem tra va nghiem thu ket can thep da lap dung tren cong trinh 

Ket cau thep chi dugc tien hanh kiem tra d6 nghiem thu neu no da dugc 
nha thau che tao ket cau thep nghiem thu noi bo va co day du cac ho so: h6 
so thiet ket cau; ho so nghiem thu che tao; quy trinh thi cong lap dung; ho so 
goc cua vat lieu sir dung cho ket cau; phieu ket qua thi nghiem vat lieu; cac 
bien ban nghiem thu cong viec lap dung; cac bien ban nghiem thu noi bo; 
nhat ky thi cong. Cac ben tham gia nghiem thu phai dua ra danh gia v6 su 
phu hgp cua ket cau thep vrii thiet ke va cac tieu chuan quy pham ap dung. 
Ket cau thep dugc nghiem thu neu co day du cac ho so tren va dong thoi 
dugc danh gia la phu hgp voi thiet ke va cac tieu chuain quy pham ap dung. 

Cac noi dung can thuc hien khi kie’m tra nghiem thu ket cau thep bao gom: 

+ Kiem tra cac ho so lam can cu: de nghiem thu ket cau thep; 

+ Kiem tra ket cau thep sau khi lap dung; 

+ Danh gia su phu hgp cua ket cau thep voi thiet ke va cac tieu chuan quy 
pham ap dung; 

+ Nghiem thu ket cau da hoan thanh lap dung. 
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3.2.3 Nhiem vu giam sat tien do thi cong kct cau thep 

Tien do thi cong cong trinh xay dung phai dupe lap truac klii trie’ll khai 
thi cong xav dung. Tien do thi cong ket cau thep phai phu hop vai t6ng lien 
do ciia dir an da dupe phe duvet. 

Clui diiu ur, nha thau thi cong xav dung, tu van giam sat va cac ben co 
lien quan co traclt nhiem theo doi. giam sat lien do thi cong xay dung cong 
trinh va dieu chinh lien do trong twang hop tien do thi cong khong phu hop 
\ 6i tilth hinli 3.thirc te cua cua dua an. 

Ket cau thep thirong duoc thi cong sau khi phan ket cau betong da kheti 
cong va da hoan thanh mot phan. Vice thi cong ket ctfu thep bao gom g-iai 
doan che tao, vice van chuyen va giai doan lap dung. Tien do thi cons ket 
cau thep phai lap sao cho phu hop vo'i tien do thi cong chung cua cac hang 
muc khac. sao cho sau khi thi cong xong hang muc ket cau tira thi co the lap 
dung ket cau thep dupe ngav. Dong thoi khi lap dung xong mot bo phan ket 
cau thep, se co the tien hanh thi cong cac phan vice khac nhu lpp mai, nhu 
lap thiet bi. 

Cong tac giam sat lien dp thi cong ket cau thep bao gom cac npi dung: 

- Theo doi, cap nhat tien do thi cong ket cau thep. bao gom cite tao tai nha 
may, van chuven den chan cong trinh va lap dims len cong trinh. 

- Kiem tra, doi chieu, phan tich, nhan xet danh gia tien dp. 

- De xuat cac bien phap nham dam bao tien do. 

- Dinh ki bao cao ve tilth hinh 3.tien do. 

3.2.4 Nhiem vu giam sat khoi lupng thi cong kct cau thep 

Vice thi cong xay dung cong trinh phai duoc time hien theo khoi lupng 
cua thiet ke duoc duvet. 

Khoi lupng thi cong xay dung dupe tilth loan, xac nhan giua nha thau thi 
cons xay dung va tu van giam sat theo then gian hoac giai doan thi cong va 
dupe doi chieu \'6i khoi lupng thiet ke dupe duvet de lam co so nghiem thu. 
thanh loan theo hop dong. 

Khoi lupng ket cau thep thubng duoc tinh bang trong lupng ket cau (bang 
tail) da duoc dua vao cong trinh a muc hoan illicit. Trong giai doan che tao, 
khoi lupng san pham ket cau thep che tao dupe tinh loan ki tren ban ve thi 
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cong va hop dong voi nha thau che tao ket cau thep. Viec van chuyen co the 
do nha may san xuat ket cau thep dam nhan hoac thue mot don vi khac, viec 
lap dung tren cong trinh co the do don vi thu ba. Dac diem nay cua ket cau 
thep khien viec tmh toan khoi luong thi cong phai phan rich day du giua chu 
cong trinh va giam sat voi cac ben thau thi cong irng vbi tung phan viec. 

Cong tac giam sat khoi luong thi cong ket cau thep bao gom: 

- Theo doi, cap nhat khoi luong che tao va lap dung ket cau thep cua'nha 
thau. 

- Xac nhan khoi luong thi cong ket cau thep bang do dac thuc te, ket hop 
vdi ban ve hoan cong. 

- Lap bao cao v& khoi luong phat sinh trong qua trinh thi cong ket cau thep. 

- Dinh ki bao cao ve khoi luong che tao va lap dung ket cau thep da 
hoan thanh. 


3.2.5 Nhiem vu giam sat an toan lao dong trong thi cong ket cau thep 

Nha thau thi cong xay dung phai lap cac bien phap an toan cho ngufri va 
cong trinh tren cong truong xay dung. Truong hop cac bien phap an toan lien 
quan den nhieu ben thi phai dupe cac ben thoa thu an. 

Cac bien phap an toan, noi quy ve an toan phai dupe the hien cong khai 
tren cong trudng xay dung de moi nguoi biet va chap hanh. 6 nhung vi tri 
nguy hiem tren cong truong, phai bo tri ngubi hubng dan, canh bao de phong 
tai nan. 

Trong da so truong hop, ket cau thep dupe che tao tai mot nha may cua 
thau phu. Khi do, viec dam bao an toan lao dong trong san xuat, phong 
chong chay no, v.v... la ciia cac don vi chuc nang cua nha may. Trubng hop 
khoi luong it, ket cau thep co the dupe che tao tai hien truong bbi nha thau 
thi viec giam sat dam bao an toan lao dbng phai dupe thuc hien nhu doi voi 
ca cong trinh noi chung. 

Cong tac giam sat an toan lao dong trong thi cong ket cau thep bao gom: 

- Kiem tra viec quy dinh ve an toan lao dong trong quy trinh thi cong ket 
cau thep cua nha thau, chu yeu vao cac khau: 

+ An toan khi boc do, van chuyen nguyen vat lieu, ket cau va may moc 
thiet bi 6 trong va ngoai cong trubng; 

+ An toan phong chay no; 
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+ An toan khi han; 


+ An toan ve dien, ve ga; 


+ An toan cho ban than ket cau thep va cho cong trinh lan can. 

- Thudng xuyen kiem tra giam sat viec thuc hien cong tac an toan cua nha 
thau theo quy trinh thi cong da dirge chap nhan, tap trung chu yeu vao cac viec: 

+ Kiem tra viec nha thau cap day dii cac trang bi bao ho lao dong, an 
toan lao dong cho ngudi lao dong theo quy dinh khi sir dung lao dong tren 
cong trudng. 


+ Kiem tra viec bo tri can bo giam sat an toan cua nha th3u. Doi vdi mot 
so cong viec yeu cau nghiem ngat v& an toan lao dong thi ngudi lao dong co 
phai giay chung nhan dao tao an toan lao dong. 

- Khi co sir co ve an toan lao dong, giam sat cung vdi nha thau thi cong 
xay dung va cac ben co lien quan co trach nhiem to chufc xu ly va bao cao co 
quan quan ly nha nude ve an toan lao dong theo quy dinh cua phap luat. 

- Bao cao dinh ki ve tinh hinh 3.thuc hien cong tac an toan cua nha thau. 


3.2.6 Nhiem vu giam sat bao ve moi truremg trong thi cong ket 
cau thep 

Nha thau thi cong xay dung phai thuc hien cac bien phap bao ve moi 
trudng tren cong trubng va bao ve moi trudng xung quanh, bao gom co bien 
phap chong bui, chong on, xir ly phe thai va thu don hien trudng. 

Noi chung, thep la vat lieu than thien vdi moi trudng. Thep co the tai che 
su dung lai tdi gan 100%. Tuy nhien viec thi cong ket cau thep van de lai 
nhieu phe lieu va rac thai (ba via, gi thep, vay han, xi thuoc han,...). Dae biet 
viec phun cat lam sach be mat ket cau thep, neu khong lam trong buong kin, 
se gay 6 nhi6m ldn cho moi trudng. 

Cong tac giam sat viec bao ve moi trudng trong thi cong ket cau thep 
bao gom: 

- Kiem tra quy trinh thi cong cua nha thau ve cac quy dinh thong nha't va 
bien phap bao ve moi trudng trong qua trinh che tao, van chuyen va lap dung 
ket cau thep cua nha thau. 

- Thudng xuyen kiem tra giam sat viec thuc hien bao ve moi trudng xay 
dung cua nha thau theo quy trinh da dugc chap nhan; 
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- Kiem tra viec phuc hoi moi trudng, sinh thai tur nhien sau khi ket thuc 
cong tac thi cong cong trinh cua nha thdu. 

- Bao cao dinh ki ve tlnh hinh thuc hien cac bien phap bao ve moi trudng. 


3.3. GIAM SAT CHAT LUONG CHE TAO KET CAU THEP 


Nha th&u chi duac che tao ket cau thep cho cong trinh sau khi quy trinh 
che tao ket cau thep duqc chap nhan va co du cac dieu kien ve vat lieu, thiet 
bi , nhan lire, dieu kien an toan va ve sinh moi truong. 


Giam sat chat lirong ket cau thep trong giai doan che tao phai can cir vao 
quy trinh che tao ket cau thep duac the hien qua cac noi dung: kiem tra day 
chuyen, giam sat chuan bi vat lieu, giam sat che tao chi tiet, lap ghep bo phan. 


lien ket ket cau, lap ghep thu tong the!, son ket cau va luu kho san phaim. 


3.3.1 Kiem tra day chuyen che tao ket cau thep 


Day chuyen che tao ket cau thep thiremg duac phan thanh cac xubng: 

- Xuong chua!n bj vat lieu; 

- Xuang gia cong chi tiet; 

- Xudng lap ghep bo phan ket cau; 

- Xuang lap ghep thu tong the! va son ket cau; 

- Kho san pham. 

Xudng chuan bi vat lieu can co cac bo phan: tiep nhan vat lieu, kiem tra 
vat lieu, nan sira vat lieu, noi vat lieu, lam sach vat lieu va giao vat lieu. 

Xudng gia cong chi tiet gom cac bo phan chinh: cat. bao mep, uon chi 
tiet, dap, tao 16, nan. phay, lam sach. 

Xudng lap ghep bo phan ket cau thep can co cac b6 phan: cac bo phan lap 
ghep (theo vach dau, theo mau, theo khung dan), bo phan han, bo phan lien 
ket bulong, bo phan lien ket dinh tan. 

Xudng lap ghep thu tong the va son ket cau phai co bo phan de lap ghep 
thu tong the ket cau va bo phan son. 

Kho san pham phai dam bao cac veu cau ky thuat de luu cac san pha!m da 
duac che tao. 


Tren hinh 3.28 la hinh anh cac bo phan chinh cua day chuy6n che tao ket 
cau gian ludi cua Cong ty TNHH MTV Co khi Dong Anh, bao gom: che tao 
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chi tiet thanh gian (doan ong), che tao nut gian va d^u con, han lien ket ong 
vdi dau con de lam thanh gian va bo phan son. Ngoai cac bo phan tren con 
co cac bo phan lam sach cau kien. kibm tra cau kien va dong goi. 



Hinh 3.28: Cac khau chink 
ciia day chnyen son .xttai ket edit yian h(di khong gian 

3.3.2 Giam sat cong tac chuan hi vat lieu 

Vat lieu dung de che tao ket cau thep nhu thep. bulong, que han va phu kien, 
bao gom phai co xuat xu ro rang, co mitu ma phu hop vdi cong bo cua nha san 
xua't, co chung chi chat lupng phu hop voi yeu c^u cua cong trlnh va cac tieu 
chuain dupe ap dung. Khi nghi ngo cac ket qua kiem tra chat lupng vat lieu, 
do nha th&u thi cong ket cau thep cung cap thi phai thuc hien cac chi nghiem 
kiem tra. Thi nghiem thu keo vat lieu thep dupe thuc hien theo Tieu chuain 
TCXDVN 197 : 2002. 

Rich thuoc va hinh dang cua vat lieu thep dung quy each. Cac sai so n&m 
trong gicri han cho phep. Neu do cong venh cua cac tarn thep hoac cac thanh 
thep vupt qua gioi han cho phep thi phai tien hanh nan lai. Cac phuong phap 
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nan sira vat lieu hien dang dupe ap dung pho bien la: nan uon mot l&n, nlin 
uon nhieu lan hoac nan uon bang gia nhiet. Sau khi nan lai thi tien hanh 
kiem tra de co the cha'p nhan lam vat lieu che tao ket ca'u. 

3.3.3. Giam sat gia cong chi tiet 

Viec gia cong cac chi tiet va cac bo phan va sau do lap rap to hop la cong 
viec dau tien tai xudng che tao, sau khi da chuan bi nguyen vat lieu. Cong 
tac giam sat va nghiem thu phai tien hanh ngay sau m6i giai doan: gia cong 
chi tiet va to hop l4p rap. 

Qua trinh gia cong chi tiet bao gom cac cong viec: vach dau - tao mlu, 
cdt, gia cong mep c&t, tao 16, vat mep cho moi han. Mot so' truing hop phai 
gia cong nong hay nguoi nhu uon va n^n thep. 

- Vach dau 

Vach da'u tire la ve len thep hinh dang ciia chi tiet dupe gia cong, dung 
cac dung cu nhu thude ke sSt, ke, compa va mui nhon de vach va djnh tim 16. 
Khi co nhung chi tiet giong nhau dupe lam lai nhieu l£n thi nen lam ban miu 
(bang bia, g6 dan hoac thep t&'m mong) de vach dau cho nhanh va chinh xac. 
Thp vach dau va lam ban mlu phai co trinh do tay nghe kha. 

- Cat thep 

Cac phuong phap cat thep thuemg dupe ap dung hien nay gom co: cat 
bang phuong phap co hoc (bang ludi dao, bang cua), cat bang h6n hop oxy - 
axetilcn. cat bang plasma (ngon luu xuyen). 

Cat kim loai bang phitcmg phap co hoc: co th6 sir dung ludi dao hoc cua. 
Cat bang ludi dao, co the cat dupe thep tarn day tdi 32 mm, cung nhu cat 
dupe cac thep hinh. Khuyet diem cua each cat bang luoi dao la kern chinh 
xac, mep cat xa'u. Phuong phap cat bang cua dla thudng dung cat thep hinh 
3.can nong; nang sua't tha'p nhung chat lupng cat la cao. 

Cdt bang ngon lua dot chay hon hop oxy - axetilen: hay con goi la cat 
hoi, thuc chat la dung mo d6't khi axetylen hoac khi dot de lam chay thep rdi 
dung dong oxy dudi ap sua't cao tach thanh ph^n kim loai bi chay ra khoi 
lien ket ban d£u cua tarn kim loai. Cach nay co the cat dupe cac kim loai 
thep co be day ldn, mep cat phang nhan, do chinh xac cao. May cat nhieu 
mo co the dong thdi cat nhieu dudng song song. Phuong phap cat hoi lam 
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anh lurang den thanh phan hoa hoc va gay anh huong nhiet doi vai kim loai 
tai vung gan mep cat. Mot so khuyet tat do cat hoi thuong gap: vet cat bi 
cong hoac mep cat bi nham nha. De tranh dupe cac khuyet tat nay, dieu 
quan trong la phai lua chon dupe ngon lira thfch hap, duy tri ap suat oxy, 
duy tri khoang each giCra bee den cat va kim loai cat va van toe di chuyen 
den cat. 

Cat bang plasma: la phuang phap cat hien dai. Nguoi ta dung dong chat 
khi nhu nito, hydro, heli hoac argon bi ion hoa khi di qua ho quang dien tao 
nen vung co nhiet do cao (co the len hang nghin °C) de cat kim loai. Phuang 
phap nay co the cat duoc cac vat lieu ma khong the cat dupe bang phuang 
phap cat bang hoi. 



Hinh 3.29: May cat bang oxy loai CNC 


- Hoan thien mep cat 

Trong moi trufrng hap, mep cat phai dupe gia cong. Viec gia cong be mat 
phai thuc hien tai do sau khong nho han 2mm de loai bo het cac khuyet tat 
tren be mat va tren mep chi tiet, khong co ria xam hay go ghe qua 0,3 mm. 
Cach gia cong mep cat co the dung may bao hoac mai. Do sai lech v6 ktch 
thubc phai khong qua cac quy dinh cuaTCXDVN 170 : 1989. 
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- Phay 

Phay la phuang phap nham lam duac b6 mat dau chi tiet phang va nhan. 
Cac chi tiet dua vao phay phai dirac cat vai do du kich thuac. Khi phay thi 
phan du nay duac cat bo. Day la each cat tot nhat dam bao chinh xac va mat 
nhan. dac biet doi v6i thep hap kirn hay nhiet luven. May phay con dimg dc 
gia cong dau mut cau kien khi co yeu cau truydn lire qua ep len dau mut. 


- I ao Id 

Cac phuang phap chtnh de tao 16 la dot hoac khoan. Viec chon each dot 
hay khoan phu thuoc vao do chinh xac va chat lugfng che tao muon co cung 
nhu vao b6 day thep. kich thuac chi tiet va thiet bi su dung. Dot co the thuc 
hien tren thep day 25 mm neu la thep cacbon thap. 20 mm thep hap kirn 
thap. Duong kinh 16 dot phai nho han be day khong duai 2 mm. L6 dot co 
hinh 3.con va bavia. thanh 16 khong nh^n. thep quanh thanh 16 bi ci'mg nguoi 
va theo mot so phuang ph.ip tinh toan thi bulong 16 dot kha nang chiu luc 
kem bulong 16 khoan 10%. Khi co yeu cau do chinh xac cao (vi du bulong 
tinh) hoac do chiu lire theo tinh toan dung each khoan. Khoan cung tao 16 
cho thep day, 16 co dung kinh 1cm. 16 tai canh cac thep hinh. Do chinh xac 
cua vi tri 16 va duang kinh 16 duac quy dinh trong TCXDVN 170: 1989. 

- Gia cong vat mep de lu)n 

Moi han doi dau 
thuang yeu cau vat mep 
thep. Cach vat mep cung 
lam nhu gia cong mep c^t, 
dung mai, bao, phay hoac 
ngon lira oxy. Hinh 3.30 
la may vat mep bang oxy 
co the vat mep tren va 
duai cung luc. Do chinh 
xac cua mep vat d6 han 
tuan theo TCVN 1961 : 

1975: Moi han ho c/uang 
clien being tay - Kieu, kich 
thifcfc co ban. 



IJinh 3 . 30 : May vat mep bang oxy 
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- Gia cong nguoi va nong 

Nhieu trubng hop thep phai dupe gia cong nguoi hoac nong nhu khi 
chuin bi vat lieu (nin thing, nin phing), uon cong thep tam va thep hinh. 
(Viec che' tao cau kien thep thanh mong tao hinh nguoi la thuoc mot linh virc 
rieng, khong noi toi 6 day). Dd nin thep, ngoai viec dung dung cu thu cong 
nhu bua va khuon. con dung cac loai may chuyen dung: may nan true quay 
de nin thep tam. may ep de nin thep hinh. Dd uon thep tam thi dung may 
uon tam ba true hoac bon true, uon thep hinh thi dung may uon true dung. 
£)e tranh lam bien d6i cau true vat lieu khi bi cung nguoi do gia cong. ban 
ktnh cong toi thidu cua cung uon duqc quy dinh trong TCXDVN 170: 1989. 
Neu ban ktnh cong nho hem thi phai nung nong vat lieu tren 700°C mbi duac 
uon. Luu y la cac quy dinh cua TCXDVN 170 : 1989 vd nhiet do nung de 
uon la khong dung duqc vi cac ten thep nay Viet Nam chua bao gib sir dung. 

3.3.4 Giam sat lap rap bq phan ket cau thep 

Lip rap la viec ghep cac chi tiet va bo phan voi nhau dd lien ket han hay 
bulong tao nen cac bo phan ket cau. Trong viec che tao ket cau thep, lip rap 
la cong tac kho khan va quan trong vi no quyet dinh hinh dang va kich thuoc 
ciia ket cau. Co nhieu phuong phap lip rap. tuy hinh dang va kich thuoc cau 
kien: theo dubng vach dau; theo ban miu; dung khung din. 

- Lap rap theo vach dan 




Ilinh 3.31: Be lap rap 

Day la phuong phap lip rap dua vao cac dau da vach, thubng dung de lip 
rap cac ket cau vdi khoi luqng khong Ion. De lip rap ke't cau theo phuong 
phap nay trong xubng can co cac be lip rap. Bd lip rap co ket cau va mong 
kien co, co mat tren chac chin va phing. Co cac u tua va cac 16 cong nghe 
thich hop de lip rap cac ket cau. Tren hinh 3.31 la hinh anh be lip rap nho. 
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Khi lap rap nguoi ta dat cac chi tiet len be, vi tri m6i chi tiet dua vao cac 
duong vach dau, giu vung cac chi tiet bang cac nem hay u tua, gong, kep 
xiet, thanh chong va ca cac moi han dinh. Day la phuong phap thong dung 
cho cac xuang che tao thu cong. 


- Lap rap theo ban man 

Phirang phap lap rap theo ban mlu tuc la lam mot ban miu co hinh dang 
va kfch thuoc dung nhu ket cau, dat cac chi tiet thep len ban miu va lien ket 
chung vdfi nhau bang han dinh hay bang kep, bulong; sau do lay ra va tien 
hanh lien ket kien co. Phuong phap nay hay dirge ap dung khi che tao gian. 
Thong thubng nguoi ta lap rap theo each sau: hinh dang gian dugc ve (goi la 
phong dang) ngay len san phong dang; sau do lap rap mot gian mau va dung 
gian mau de lap rap cac gian. Gian mau khong nhat thiet phai dugc lap rap 
day du, ma chi lap rap cac chi tiet can thiet de lam ban mau. Tren hinh 3.32 
la hinh anh mo ta viec lap gian theo ban mau. 



Hinh 3.32: Lap rap gian thep theo mau 


- Lap rap theo k/mng dan 

Khung dan la mot thiet bi tlnh tai co ca'u tao phu hgp vdi ca'u kien dugc 
che tao, d£ c6 dinh cac chi tiet vao dung vi tri so vdi nhau; cac chi tiet dugc 
giu bang 16 xo, eto, chem. Day la phuong phap co nang suat cao nhat va dam 
bao chat lugng to hgp tot nhat. 
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Khi ldp rap ket cau thuong dung cac moi han dinh hoac bulong tarn. Moi 
han dinh chi co tiet dien toi thieu: day b&ng nua moi han chinh thurc, dai 
50mm, each nhau khong qua 500mm. Moi han dinh phai la vat lieu han va 
do tho han nhu doi vdi moi han chinh. Neu moi han dinh n&m ngoai vi tri 
moi han chinh thi sau khi han xong phai tay bo va lam sach chd han do tren 
ket cau. Khi l£p rap cac bo phan co lien ket bang buldng, dung calip dubng 
kinh nho hon duong kinh 16 bulong la 1,5mm va dung cac chot to hop. Theo 
TCXDVN 170 : 1989, cac 16 da tao tren thep phai thoa man yeu c£u to hop 
ket cau nhu sau: calip phai dut lot 75% so 16; neu it hon 75% thi phai to hop 
lai va kiem tra lai. Cac bo phan ket cau sau khi lap rap xong va da duoc kiem 
tra nhung chua ket thuc han trong vong 24 gib thi phai duoc kiem tra lai. 

3.3.5 Giam sat cong tac han 


- Cac phitong phap han 

Han ho quang tay: con goi la han ho quang kim loai co bao ve (SMAW 
shielded metal arc welding), la loai han lau dbi nhat. Que han co boc thuoc 
duoc h6 quang lam nong chay de chuyen kim loai vao moi han. Thuoc han 
khi chay thi tao ra luong hoi bao boc kim loai long, mot phan tao nen lop xi 
phu tren mat. Luong hoi va lerp xi bao ve cho kim loai long khong tiep xuc 
v6i khi trbi ngan cac chat co hai nhu O, N hoa tan vao kim loai long. So d6 
mach dien va cau tao ho quang duoc ve tren hinh 3.33. 

Que han tay co cac loai: 

+ Que han Viet Nam, theo TCVN 3223 : 2000, co hai loai cho thep 
cacbon thap va thep hop kim thap, ki hieu E43 va E51, con so nay la do ben 
keo nho nhat bang kN/cm ; m6i loai gom 6 nhom danh so tu 0 den 5 dac 
trung bang gia tri do dai va dap va do dan gidi han (nhom so 0 khong co quy 
dinh, nhom 5 co gia tri lbn nhat); cuoi cung ki hieu la loai vo thuoc, vi du A 
chi axit, B chi baza, v.v... Tren thi trubng cung thong dung loai que han Viet 
Due vbi cac so hieu N42, N42-6B, N46, N46-6B, N50, N50-6B vdi so la gidi 
han ben daN/mm 2 cua kim loai. Tuong duong vdi cac que han Lien Xo duoc 
neu trong Tieu chu^n thiet ke E42, E42 A va E50, E50A. 

+ Que han theo AWS, co que han cho thep cacbon E60XX (vdi gidi han 
chay 60 ksi = 345Mpa; que han cho thep hop kim thap E70XX (gidi han 
chay 490 MPa) va cac cap khac cho tdi El 10XX. Hai chu XX la con so cho 
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biet vi tri han cong thtic dugc va loai ihuoc han. vf du E6018 thi 1 la co the 
dung cho moi vi tri, 8 la thuoc han loai bot s&t, co the han vdi dien mot chieu 
va xoay chieu. 

Que han Phap co cac loai EDx, E40. E48, E56, E65 tirong ting vdi cac 
mau hong. do. vang, la va xanh la cay; con so chi giai han ben 40 den 
65 kG/mm 2 . 

Que han Trung Quoc, giong cua Hoa Ki. co cac loai: E42XX dung cho 
thep so 3: E50XX dung cho thep 16Mn. 16Mnq va E65XX dung cho thep 
15MnV, 15MnVq. 

Han tif dong ho quang chim: con goi la SAW submerged arc welding 
(hinh 3.33). Trong phurang phap nay. que han khong 6 dang thanh co boc 
thuoc ma la mot cuon day tr&n. Thuoc han dugc trai truoc ben Iren moi han. 
Ho quang khong nhin thay dugc vi chay ngam dudi lap thuoc han. Thuoc 
han bao ve cho ranh kim loai chay, lam sach kim loai han va cai thien thanh 
ph£n hoa hgc cua kim loai han. Moi han cua phuang phap nay co chat lugng 
cao, dong chat, do dai, do ben tuang duang vdi kim loai ca ban. 


Han h6 quang tay Han chim tv dong 



Hinh 3.33: Cac phuang phap han quang dien 
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Tieu chuan Viet Nam dung ki hieu cua Tieu chutin Lien Xo cho day han 
va thuoc han. Vf du: day thep han CB-08GA la loai thep CT3; tircmg ung vai 
thuoc han AH-348A. 

Vat lieu theo AWS co ki hieu: thuoc han la FXX chi cudng do keo va 
cuang do thu nghiem va cham; day han la EXXX tucmg ung vdi thuoc han. 
Dung cho thep cac bon la F6X-EXXX. 6 la cuPng do keo dirt 60 ksi = 4130 
daN/cm 2 , thep hop kim thap la F7X-EXXX, 7 la cuang do keo dirt 70 ksi = 
4830 daN/cm 2 , 

Hem trong lap khi bao ve: day han dupe quan thanh cuon de cap tir dong 
qua mot thiet bi hinh 3.khaiu sung, thiet bi nay dong thoi phun luong khf 
(hinh 3.33). Viec bao ve lap kim loai long hoan toan do luong khi, khong 
can dung thuoc han. Khi dupe dung: cac loai khi tra nhu argon, helium, 
(khi do phuang phap han con goi la MIG - metal inert gas) khi hoat dong 
nhu khi cacbonic. (khi do phuang phap han con goi la MAG -metal active 
gas), cac khi nay deu nang han khong khi. Khi tra dung de han moi thu 
kim loai nhung it duac dung de han thep vi gia thanh cao. D6 han thep 
thudng dung khi cacbonic, mot mtnh hoac h6n hap vai khi tra. Phuang 
phap han nay con co nhung chirc nang sau: d6 khong che cac dac trung cua 
ho quang va kim loai han, vung chav sau va rong, toe do han nhanh. Day 
han duac dung la loai theo AWS: ER70S-X cho den ER110S (X: chi thanh 
phan hoa hoc). 

Han lio quang que han ibi thuoc: thuang la han ban tu dong, viec di 
chuybn d£u han la thu cong. Day han rong ruot, chua thuoc han, dupe 
cung cap lien tuc tu cuon day (hinh 3.33). Thuoc han chay co cung chuc 
nang nhu han ho quang tay. Day han va thuoc dupe ki hieu E6XT, E7XT, 
den E110T. 

- Quy trinh kf thuat han 

Viet Nam chua co quy trinh rieng ve han trong xay dung ma n4m xen 
trong cac quy pham khac nhu TCXDVN 170: 1989. Mot so van de vd ki 
thuat han can luu y nhu sau: 

Kiem tra tinh han cua thep. Tinh han cua kim loai la dac trung cho phep 
lien ket vai nhau bang cong nghe han va moi han dat dupe nhung yeu c^u 
ky thuat nhat dinh. Tren co sa tinh han, kim loai dupe phan thanh: kim 
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loai d£ han, kim loai han dugc, kim loai kho han va kim loai khong han 
dugc. Thong thucmg ngubi ta can cu va ham lugng cacbon tirong duang 
d£ danh gia tfnh han cua thep. Cong thurc xac dinh ham luong cacbon tirong 
dirong co dang: 

_ _ Mn Cr + Mo + V Ni + Cu 

C F = C +-+-+- 

E 6 5 15 

Thep d! han la loai thep chura khong qua 0,25% cacbon va cac nguyen 1 6 
khac thoa man dieu kien: 

C + Cr < 0,35%;C + Mn < 1,4%;C + Mo < 0,5%; 

C + V < 0,4%;C + Ni < 3,0%;P + S < 0,1%; 

Cu < 0,6%;C + Cr + Mo + V < 0,6%. 

Cac thep hop kim co ham luong cacbon tuong ducmg C E < 0,6% deu co 
the han dirge. 


Li/a chon phirong phap han. Can cur vao tarn quan trong cua lien ket va 
di6u kien thi cong cu the de lira chon phuemg phap han. Thu tu iru tien cho 
viec lua chon la han tu dong, han ban tu dong va han tay. 


Lira chon chedo han. Che d6 han phai dam bao sao cho moi han ng£u: h6 
so ngau cp n = b/h phai khong nho hem 1,3 doi voi moi han goc va khong nho 
hon 1,5 doi voi moi han doi dtiu (hinh 3.34). Che d5 han doi vdti phuemg 
phap han tay co the dugc lira chon can cu vao bang 3.4; che do han doi voi 
phuefng phap han ban tu dong trong khl cacbonic - bang 3.5; che do han doi 
voi phuemg phap han tu dong dudi lap thuoc han - bang 3.6. 



Hinh 3.34: Dang ngau cua moi han goc va han doi dau 
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Bang 3.4. Ducmg kinh que han 
va che do han ddi vdti han ho quang tay 


Ten 

Don 

vj 

Duong kfnh que han (mm) 

4 

5 

6 

6,5 

8 

Chieu day cua ducmg han goc 

mm 

4-6 

5-10 

6-12 

8-14 

> 10 

Chieu day cua dirang han noi 

mm 

4-6 

6-16 

10-20 

16-25 

>30 

Mat do dong dien 

A/mm 

50 

60 

65 

70 

85 

Cirong do dong dien 

A 

200 

300 

400 

450 

675 


Bang 3.5. Che do han ban tu dong trong moi trircmg khi cacbonic 


Dang ducmg han 

Chieu day 
ducmg han, 

mm 

Ducmg 

kfnh 

day 

han, 

mm 

Cucmg 
do dong 
dien. A 

So 

hanh 

trinh 

han 

Ca'p day 
han 

Toe do 

han, 

m/h 

h 

5 

Duong 
han goc 


6 

- 

2 

340-360 

- 

1 

280-300 

24 

8 

- 

2 

430-450 

1 

360-380 

21 


- 

2 

430-450 

1 

360-380 

13 

12 


2 

430-450 

1 

360-380 

9 

14 

- 

2 

430-450 

2 

360-380 

13 

Duong 
han giap 
moi 

Dang 
chu Y 

- 

10 

2 

430-450 

2/1 

360-380 

26-30 

36-42 

- 

16 

2 

430-450 

2/1 

360-380 

20-26 

34-40 

Dang 
chu X 

- 

20 

2 

430-450 

2/2 

360-380 

28-34 

- 

25 

2 

430-450 

3/3 

360-380 

28-34 

- 

30 

2 

430-450 

3/3 

360-380 

26-34 
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Bang 3.6. Che do han ttr dong diroi lop thuoc han 


1 

Dang 

duang han 

Chieu day 
duang han, 

mm 

Duong 

kinh 

day 

han, 

mm 

Cuong do 
dong dien, 
A 

So 

hanh 

trinh 

han 

Cap day 
han 

Toe do 
han, m/h 

h 

5 

Duang 
han goc 


6 

- 

5 

630 - 700 

1 

57 

40 

8 


5 

700 - 750 

1 

62 

25 


- 

5 

750 - 800 


69 

18 

12 

* 

5 


l 

88 

i 

15 

14 

- 

5 

i 

850 - 900 

1 

1 

88 

13 

Ducmg 
han giap 
mdi 

! 

KhOng 

vat 

mep 

_ 


5 




36 

- 

16 

5 

825 - 875 


81 

32 

Dang 
chur X 

- 

20 

5 

925 - 975 

l/l 

95 

27 

- 

25 

5 

850 - 900 

l/l 

95 

30 

_, 

30 

5 

875 - 925 

2/2 

100 

36 


Yen can ve gia cong mep lian va khe her. Mep han va khe ho de: han lien 
ket cac tarn thep c£n dugc gia cong dam bao yeu c&u theo timg phuong phap 
han va b& day cac tarn thep. Trong bang 3.7 la cac dac trung cua mep han va 
khe ha cho mot so trirong hop dien hinh. 


Bien dang va ting suat han. Phai co bien phap de! giam bat bien dang va 
ung suat cua ket cau do nhiet han. Cac bien phap thong thucmg la: 1) uon chi 
liet v6 phia ngugc lai bien dang du kien, 2) uon truoc ket cau, 3) han dbi 
\ung duang han nhieu lop, 4) han doi xung cac moi han, 5) dat ban ngan can 
uon a moi han. Khi han ket cau lam b4ng thep day tren 20 mm phai dung 
cac phirang phap de giam bat nhiet luang cua moi han, giam toe do nguoi vi 
du han bac thang, han tu giua duang han ra hai phia. 
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Bang 3.7. Gia cong mep han va trj so khe ho 


Dang han 

Chieu 
day cua 
thep 
han, 

mm 

Dac trimg gia cong va cac tham so 


,-^ 

a 

a t 

a 

■A Uc 

- af 

- 

c 

h ' - 

- \ 

c, mm 

a 0 

a, mm 

c, mm 

a° 

a, mm 

c, mm 

Han tay 

4-8 

2 

. 

- 

- 

- 

m 

- 

- 

Han ban 
tur dong 
trong moi 
trubng 

co 2 



, 

60 

2 

2 


2 

2 


- 

■ 

- 





4-8 

0 


- 

- 


- 

- 

10 - 16 

- 


2 

L 


4 

1 


- 


- 

- 


- 

• 

Han tu 
dong 

>20 

0 

- 

- 

- 

- 


- 

>22 

- 

- 

- 

* 

60 

6 

0 


Cac quy dinh khdc. Tuan thu cac quy dinh khac ve chuan bi mat han nhir 
lam sach, tay het xi, tay bo nhung ch6 chay khuyet, v.v... 

f)anh dau moi han. Moi han phai dupe danh dau b&ng 2 kf hieu: kf hieu 
moi han va kf hieu ngirdi thp han. 


- Cac phuong phap kiem tra chat luqng moi han 
• Cac phirong phap kiem tra khong pha huy 

Kidm tra quan sat va do kfch thirbc moi han. Kfch thubc moi han dupe 
do true tiep. Cac kich thubc mat cdt moi han dupe do bang thiet bi chuyen 
dung (hinh 3.35). Chieu dai moi han duoc do bang thirbc co do chfnh xac 
den mm. Moi han duoc xem xet chat lirpng va khuyet tat ben ngoai, dubng 
han co du kich thubc trong pham vi dung sai. Kich thirbc cua moi han theo 
quy dinh cua thiet ke nhirng khong duoc virert qua gia tri dung sai cho trong 
TCVN 1691 : 1975: Moi han ho quang dien bang tay - Kieu va kich thactc 
at ban. Xem xet bang mat phai phat hien: moi han khong co nut; su chay 
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hoa hoan toan giCra cac 16p kirn loai han va giua kim loai han voi thep ca 
ban; moi ch6 15m tren tiet dien phai dirge han day. 




Hinh 3.35: Do kich thubc tiet dien moi han 

Kiem tra bang bot tit hoqc bang chat long tham : de bo sung cho kiem tra 
bang milt thuong cac khuyet tat gan be mat va c6 cung tieu chi nghiem thu. 
Do Viet Nam chira co quy trinh kiem tra nen cac defn vi thi nghiem thirdng 
dung A STM E709 va El 65 de tien hanh thi nghiem. TCXDVN 170 : 1989 
cung de ra phuong phap dung dau hoa tarn len mat moi han va nirac phan de 
phat hien vet dau loang; dung nude xa phong bam b^ng khf nen mot phia va 
phat hien bot khi xa phong 0 phia kia. 

Kiem tra khong pha hoai bang phuong phap vat ly: gom mot loat cac 
phuong phap vat If nhu kiem tra bang sieu am, kiem tra bang tia X, de phat 
hi6n duoc cac ch6 khong lien tuc ben trong kim loai han. Phuong phap sieu 
am duoc thuc hien theo TCXDVN 165 : 1988 Kiem tra chat luong moi han 
ong thep bang phuong phap sieu am. Phuong phap kiem tra bang tia X thuc 
hien theo TCVN 4395 : 1986. Cac phuong phap kiem tra vua neu chi co the 
thuc hien bdi cac don vi thi nghiem chuyen nganh, theo su dat hang cua chu 
cong trinh. 

Moi han bi l6i khong nghiem thu duoc phai tay bo di bang may cat, mai 
hoac thoi bang oxy, khong duoc xam pham vao thep co ban. Lam sach be 
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mat trudc khi han lai. Co the sira chua cue bo nhung khuyet tat, vi du: ch6 
him qua day, qua loi thi tay di; cho qua loin, thieu kich thude thi chuam bi kl 
bd mat va han them cho du; ch6 co vet nut thi tay bo moi han nurt va kim loai 
gdc each hai dau vet nut 15mm roi han lai. Sau khi sira chua xong, lai phai 
thuc hien lai viec kiem tra vdi ciing kl thuat va tieu chi. 

• Cac phuong phap kiem tra pha huy 

Phuong phap kiem tra chat luqng moi han ma lam thay doi hinh dang, 
kich thude cua san pham han duqc liet vao nhom phuong phap kiem tra 
pha huy. Phuong phap kiem tra pha huy dung de’ xac din h cau tru e tinh 
thd, td chuc te vi, thanh phan hoa hoc kim loai moi han, phat hien cac loai 
khuyet tat nghiem trong ben trong moi noi, danh gia do bdn keo, ben uon, 
do dai va dap cua moi han. Thi nghiem pha huy la can thiet de kiem tra moi 
han thu. 

Kiem tra bang c/uan sat td elute te vi eiia moi han. Cht mhu thu tu moi 
han theo mot quy each nhat dinh, danh bong den mire theo yeu cau va dua 
vao quail sat tren kinh hien vi vdi do phong dai tir 50 den 2000 hoac 2500 
Ihn. Quan sat nay cho phep xac dinh duqc td chuc vi te ciia kim loai moi 
han, do Idri ciia cac hat trong moi han, vung anh hudng cua nhiet do han; co 
thd phat hien ra cac khuyet tat nhu rd khi, ngam xi, vi nut, di vat... trong 
moi han. 


Kiem tra tint ect tinh moi han. Cat mhu thu theo quy each nhat djnh tir chi 
tiet duqc lien ket han. Gia cong mhu thu theo quy dinh va thu tren may thu 
keo, uon, bua thu va dap dd xac djnh do ben co hoc nhu gidi han ben keo, do 
dan dai, do dai chong va dap, gdc uon... va cac chi so sire bdn khac theo yeu 
cau ciia tirng loai ket cau. 


- Kiem tra chat I item g lien ket han 


Trudc khi bat dau han phai xac dinh do chuan xac cua viec chon cac vat 
lieu han; kiem tra cac thiet bi han; kidm tra giay phep cua thq han; kiem tra 
cac chi dan cong nghe va cac bien phap an toan, bao ve moi trudng. 


Sau bude kiem tra tren day thi tien hanh han thir. De chap nhan quy trinh 
him, ngoai viec kiem tra cac chirng chi ve vat lieu, thiet bi, nhan cong han, 
con phai thuc hien bude han thir. Mau han thir duqc lay tir thep che tao ket 
cau. Han thir duqc thuc hien theo quy trinh duqc lap. Mau han thir se duqc 
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thi nghiem kiem tra bang ca phuang phap khong pha huy va phuang phap 
pha huy. Ket qua thi nghiem kiem tra moi han thu la can cu quan trong de 
cha'p nhan hay khong chap nhan quy trinh han cua nha thau. 

Trong qua trinh han, phai kiem tra do chuan xac cua viec chon cac tham 
so co ban cua che' do han nhu circmg do dong dien han, dien ap, chieu dai 
cua lira, toe do han, thur tu han... 

Khi han nhieu 16p, trude khi han m6i duemg, can kiem tra chat lirong lam 
sach b6 mat cua dirdng han trude, tren do khong cho phep co nhirng dang 
khuyet t&t nhur r6 bot, nut... 

Moi han sau khi hoan thanh phai dugc danh dau theo quy dinh. 

De dugc nghiem thu, cac lien ket han can dugc thi nghiem ki6m tra. 
Khong phu thuoc vao loai ket c£u, kiem tra mat ngoai va do kich thu6c 
100% moi han. Cac phuang phap kiem tra con lai, tien hanh theo quy trinh 
thi nghiem do tu van kiem dinh lap va dugc chap nhan. 

- Kiem tra ket cau hart 


Khi han xong cau kien, luon luon co bien hinh 3.han lam cau kien bi 
cong venh. Viec dau tien la dung m^t thuefng kiem tra do cong venh cua ket 
cau va phai ndn sua lai cho thang. Bien phap ndn thang thong dung la dung 
nhiet: dung mo dot lam nong cue bo mot so ch6 cua cau kien de khi nguoi se 
tao do cong ngugc lai. Cac quy dinh v& dung sai che tao, su bien dang khi 
han, dung sai l&p dung dugc quy dinh trong TCXDVN 170: 1989. Co the 
tham khao them cac quy dinh cua AISC, cua AWS, cua MBMA (Hoa Ki) 

A 

hoac Eurocode 3 (ch&u Au). 

Bang 3.8 dudi day neu cac phuang phap kiem tra chat lugng moi han ap 
dung cho cac dang ket ca'u, theo TCXDVN 170: 1989. 

Bang 3.8. Quy dinh ve kiem tra chat lugng moi han 
theo TCXDVN 170 : 1989 


Phuang phap ki£m tra 

Dang ke't ca'u 

1 

2 

1. Ra soat co he thdng viec thuc hien 
qua trinh cong nghe t6 hgp va han 

Ta't ca cac dang ke't ca'u 
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Bang 3.8 (tiep theo) 


1 

2 

2. Quan sat be ngoai va do kfch thucrc 
100% moi han 

Ta't ca cac dang kd't ca'u 

3. Kiem tra xac suat cac moi han bang 
sieu am hoac tia phat xa xuyen tha'u 

Ta't ca cac dang ket ca'u, trir nhung kd't 
ca'u ghi d muc 6 

4. Thu nghiem do dac chac cua moi 
mdi han bang phuong phap ta’m dau 
hoa hoac phu nude xa phong (khi co 
ap suat du hoac chan khong) 

Ket ca'u lam bang thep ta'm day tdi 
16mm, trong do cac mdi han ydu ciu 
kfn 

5. Thu nghiem do chac dac va do b6n 
mdi han bang thuy luc hoac khf nen 

Cac be chura, dng dan. 

6. Kiem tra bang phuong phap khong 
pha hong lidn kd't 

Dang kd't ca'u, phuong phap va mure 
kiem tra do thie't kd' quy dinh 

7. Thf nghiem co tfnh cac mau kiem tra 

Dang ket ca'u, phuong phap kid’m tra do 
thid't ke quy dinh 

8. Quan sat kirn tuong mo'i han 

Dang ket ca'u, phuong phap va mire 
kiem tra do thid't kd' quy dinh 


3.3.6. Giam sat cong tac lien ket bulong 

- Cac loai bulong va cac cap ctfdng do cua bulong 

Can cur vao do chfnh xac che tao, bulong dupe chia ra cac loai: bulong do 
chfnh xac thudng vdi dudng kfnh 16 Ion hon than bulong 2-3 mm; bulong 
tinh (do chfnh xac cao ) vdi dudng kfnh 16 Ion hem than bulong dudi 0,5. Can 
cur vao sir lam viec, bulong dupe chia lam: bulong thudng (bulong lam viec 
chiu cat, bulong lam viec chiu keo), va bulong co lire xiet khong che. 

Can cur vao dudng kfnh va kfch thude ren, ngudi ta chia bulong ra bulong 
ren he met va bulong ren he in. Bulong he met co d = 12 den 48 mm. Bulong 
hf in. co cac loai: 1/2, 5/8, 3/4,7/8, 1, 11/8, 11/4, 13/8, 11/2. 

Vat lieu lam bulong thucmg la cac loai thep thuoc nhom A turc la chi can 
dam bao ve mat do ben co hoc, khong can quan tarn da'n thanh pMn hoa cua 
thep. Do do, khong can neu ten thep cu the, ma chi quy dinh c^p do ben. 
Bulong dupe chia lam cac cap (cac nude theo he met): 4.6, 4.8, 5.6, 5.8, 6.6, 
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8.8, 10.9, 12.9. So dau nhan len 100 lan cho gibi han ben theo MPa. Tich 
cua hai so nhan vbi 10 cho gibfi han chay MPa. Thong thubng tir cap 8.8 trb 
len thi dung cho bulbng cubng do cao co lire xiet khong che. 

Bulbng cubng do cao co hai each hieu: 1) bulong lam bang thep cubng do 
cao, co gibi han ben tbi 800MPa nhung lam viec nhu bulong thirdng; 2) 
bulong lam bang thep cubng do cao, va lam viec qua sir ma sat cua ban thep 
(goi la bulong co lire xiet khong che hoac bulong duoc cang toan bo lire). 

Bulong cubng do cao b Viet Nam thubng duoc che tao tu thep cubng do 
cao va nhiet luyen, vi du thep Nga 35X cho cap 8.8, thep 40X cho cap 10.9. 
Theo tieu chuan chung, phai danh dau cap do ben vao mu bulong. Hoa Ki, 
Uc hay dung thep cubng do rat cao de lam bulong cubng do cao, duoc goi la 
bulong HR, vf du thep A325, A490. Bulong lam bang thep cubng do cao 
phai duoc ghi mac thep theo ASTM vao mu bulong (hinh 3.36). Bulong tho 
lam bang thep A307 la thep cacbon thap co gibi han ben 60 ksi, chu yeu 
dung cho lap dung, cho cong trinh khong co rung dong. Ki hieu, vi du: 
IA325-N (hay X). N la bulong trong lien ket chiu cat , co ren nam ngoai 
16; X la khi co ren nam trong 16. 



Hinh 3.36: Bulong va dai oc cudng do cao 


- Lien ket bulong trong ket can thep 
• Lien ket truyen luc qua ti chat 

Trong lien ket nay, sir truyen lire thuc hien qua su ti sat than bulong vao 
thanh 16 (hinh 3.37). Than bulbng bj cat, con ban thep bi ep mat. Goi la ep 
mat theo each goi don gian, thuc te la sir truot cua ban thep tai vung 16. 
V6 kha nang chiu cat cua than bulong, each tinh cua ta khong phan biet 
trubng hop ren bulbng co nam trong mat phang cat hay khong. Hoa Ki va 
chau Au thi phan biet ro neu mat phang cat di qua ren thubng do ben tha'p di 
tbi 40%, dieu nay hien nhien vi tiet dien nho di. 
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Hitih 3.37: Bulong truyen lire qua ti chat 
a) Khi dura chiu tdi hoiic cluu tdi trong he; h) Khi chiu tdi trong lan. 

• Lien ket truyen lire qua ma sat 

Trong lien ket nay, lire truyen qua sir ma sat giura cac ban thep duoc xiet 
rat chat bdi bulong cudng do cao (hinh 3.38). Luc xiet phai dupe khong che 
chinh xac de dam bao kha nang truyen lire. Cap cudng do bulong 
thuong phai tu 8.8 trd len. Viet Nam hay dung loai thep 40X (cap 10.9), 35X 
(cap 8.8). Tieu chuan ASTM dung loai thep cudng do cao A325 (120 ksi), 
A490 (150ksi). 

Kha nang chiu luc cua loai lien ket nay phu thuoc lire xiet ban dSu va be 
mat. Luc xiet ban d£u lay b4ng 0.7 lire keo dut buldng. He so ma sat phu 
thuoc vao b6 mat, co gia tri bring: tu 0,2 (khong chuain bi gi), 0,3 (chi dung 
ban chai sat). 0,4 (dung ngon lira), den cao nhat la 0,5 (phun cat, co lop mat 
phu kim loai de tao nham). 



Hinh 3.38: Bulong truyen lire qua ma sat 


- Thi ccmg lien ket bulong 

Phirang phap tao Id. Quy pham Viet Nam phan biet hai loai 16 tuy theo 
do chinh xac: 16 dot, dudng kinh va vi tri khong chinh xac, canh co bavia; 16 
khoan, hoac dot r6i khoan, kich thuoc va vj tri 16 chinh xac, thanh 16 nhSn. 
TCXDVN 170 : 1989 cho phep dot khi 16 nho dudi 25 mm va ban thep day 
khong qua 10 mm. Quy pham Hoa Ki. chau Au thi phan biet 16 tieu chuan 
va 16 to qua kich thude, 16 bau due, cudng do chiu lire chenh nhau tdi 15% 
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(L6 tieu chudn la 16 lorn hon ducmg kfnh bulong 1/16 in hay 1 - 2 mm theo 
Eurocode). 


Phuong phap xiet bulong thudng. Bulong thircmg duoc xiet khit chat de 
dam bao co sur tid'p xuc t6't giua cac be mat, khong c<in khong che luc xiet. 
Khit chat la do mot cong nhan dung chla van can dai thong thubmg (300mm), 
hoac khi dung may xoay dap thi la khi may bat dau dap. Tieu chuan 
TCXDVN 170 : 1989 quy dinh: bulong phai duoc xiet chat sao cho que do 
day 0,3 mm dam vao khe giua cac chi tiet khong sau qua 20 mm, hoac 
khong rung rinh dich chuyen khi go bua 


Phuong phap xiet bulong ctfdng do cao. Bulong luc xiet khong che can 
duoc xiet vori toan bo lire cang. Bul6ng lam viec chiu keo cung phai duoc 
xiet vcfj loan bo luc cang. Cac phuong phap xiet voi toan bo luc cang: 

Phuong phap dung cle do life. Su dung dong ho do de biet momen xodn, 
tir do co cac bang 3.de’ tra ra lire cang cua bulong. Bang 3.so' dua tren cong 
thufc hay tren co so dinh chuan qua thuc nghiem. 

Co the tham khao cac cong thde va bang 3.9 sau day de biet lire cang 
trong bulong khi co momen xiet: 


M = KPd 

Trong do: M la momen xodn, tinh bang Nm; P la luc cang trong bulong, 
tinh bang kN; d la duong kinh bulong, tinh bang mm; K la he so xac dinh 
bang thi nghiem. co gia tri xap xi 0.2. 


Bang 3.9. Gia tri momen xoan de gay lure cang 
trong bulong cufrng do cao 


Ducmg kfnh bulong, mm 

MOmen xoan, Nm 

Luc cang trong bulong, kN 

12 

140 

57 

16 

270 

83 

20 

480 

118 

22 

770 

174 

26 

1150 

220 

28 

1430 

. 253 

32 

2000 

* 

310 

35 

2650 

377 
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Bang 3.9 cung nhu cong thuc neu tren chi de’ tham khao, vi quan he nay 
phu thupc nhieu yeu to, phai dupe thu nghiem cho turng trucfng hop. 

Phai rat can than khi muon khong che lire cang bang cle do luc. Phai 
dung vong dem toi cung dp ma sat giua ecu hay dau bulong v6i ban thep 
khong bi thay doi vdi cac bulong. Cle phai dupe dinh chu^n hang ngay, hoac 
m6i khi dung v6i bulong ducfng kinh khac. Noi chung, phuong phap nay 
nhanh va re nhung khong chinh xac vi co nhieu nguyen nhan anh huong den 
ngiu lire chu khong phai lire xiet: cha't lupng va dp chinh xac cua ren, chat 
lupng cua ecu, muc dp boi tron, su ma sat giua ecu va mat thep, v.v... Quy 
pham Hoa Ki khong thua nhan phuong phap nay vi kern tin cay, tuy nhien 
day la each gan nhu duy nhat tren cac cong truong Viet Nam . 

Phuong phap do true tiep. Dung vong dem cung co hinh dang dac biet 
(hinh 3.39), khi chiu luc thuong bien dang va chi thi dupe luc. Khi xiet ecu 
thi mau phang ra va giam khoang each giua ecu va vong dem; do khoang 
each nay thi biet dupe luc cang. Khi su dung phuong phap nay, phai tuan thu 
cac chi din cua nha che tao. 


Vong dem co mau I6i 



Hinh 3.39: Vong dem co mau va nguyen tac xiet bulong 

Phuong phap su dung bulong co dau che thd ra ngoai phan ren. Su dung 
chia van dac biet. Khi van ecu den muc quy dinh thi dau che bi dirt rcri. 
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Phitong phap quay them ecu. Phirang phap nay dupe sir dung trong Quy 

S 

pham Hoa Ki, Phap va Uc. Cac Quy pham khong yeu cau xac dinh dung lire 
xiet de dung trong tinh loan ma can dam bao lire cang toi thieu dd lien ket 
khong trupt khi lam vide (goi la lien ket SC, slip- critical). Lire cang toi thieu 
la 6000 daN/cm , doi voi bulong cap 8.8. Sau khi van bulong den muc du chat 
thi danh dau vao ecu va van them mot phan ba cho den 2/3 vong, tuy chieu dai 
bulong. Goc quay them dupe xac dinh theo kinh nghiem, thucmg do nguoi 
thiet ke quy dinli. Phuong phap nay khong doi hoi vong dem cung nhu phuong 
phap cle do lire. Dam bao dong ddu lire cang trong cac bulong, tin cay, dd 
kie'm tra. Phucfng phap nay cung dung de cang bulong v6i lire xiet khong che. 
Khi do van phai dung cle do lire dd cang den mot gia tri xac dinh cua lire cang 
can thiet, vi du 60 hay 75%. Sau do quay them ecu mot goc xac dinh. Dp sai 
so cua phuong phap nay so voi phuong phap chi dung cle do lire nho hon 3 
den 6 lan, ngoai ra cle do luc khong bi van het kha nang nen ben hon. 


Phuong phap quay them ecu hien nay chi dupe dung tai nuoc ta trong 
nhung cong trinh do nuoc ngoai thiet ke va che tao. De ap dung dupe mot 
each pho bien can co su nghien cuu va thi nghiem theo cac dieu kien cua 
nuoc ta. 


- Kiem tra lien ket bulong va ket cau dung bulong 

Bang 3.10, Quy djnh ve dubng kinh bulong va duong kinh lo tuong urng 


San phaim kim loai IP 

Duong kmh 16 theo thiet ke (mm) 

/ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Than bulong do chfnh xac 
trung binh va than bulong 
cirong dp cao 



(14) 

1 


1 






L6 bulong cuong dp thucmg 

- 

(13) 

(15) 

- 

(17) 

- 

(21) 

(25) 

(25) 

(31) 

- 


- 

15 

- 

- 

19 


23 

28 

- 

33 

39 

L6 bulong cucmg dp cao 

• 

- 

- 

- 

- 

- 

21 

25 

- 

31 

- 


- 

- 

- 

- 

- 

- 

23 

28 

- 

33 

- 



- 

- 

- 

- 

- 

25 

30 

- 

35 

- 


Chu thich: Cac so nam trong ngoac dan (...) quy dinh cho tru da dating day tdi dien 
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Kiem tra dift'mg ki'nh, vi trf cdc Id bulong irong pham vi dung sai. Quy dinh 
v6 duotig kfnh bulong va duong kfnh 16 tuong ung Theo TCXDVN 170 : 1989 
duoc cho trong bang 3.10; do sai lech ve duong kfnh 16 bulong do chfnh xac 
cao duoc cho trong bang 3.11. 


Bang 3.11. Sai lech cho phep 
ve duong kinh 16 bulong do chfnh xac cao 


Dirdng kfnh danh dinh 16, mm 

Sai lech cho phep, mm 

L6n hon 12 den 18 

+ 0,24; 0 

Lon han 18 den 30 

+0,28; 0 

L6n han 30 den 39 

+0,34; 0 


Doi voi bulong do chfnh thuong, ke ca bulong cuong do cao, TCXDVN 
170 : 1989 quy dinh: do sai lech ve duong kfnh va do ovan 16 la khong qua 
0,6mm doi voi bulong duong kfnh d < 17mm va khong qua 1,5mm doi vdi 
bulong duong kfnh Ion hon 17mm; sai lech cho phep giua cac 16 bulong la 
1,5mm; sai lech giua cac nhom 16 la 2mm den 3mm; khong cho phep co sut 
me 16 voi kfch thuoc Ion hon 1mm hoac nut mep 16. 

Kiem tra cdc khuyet tat hit hong cua bulong, ecu, vdng dim. Neu bulong, 
ecu, vong dem co khuyet tat hoac bi hu hong thi phai bo di thay the bang 
cai moi. 

Ve vice sit dung vdng dim. Noi chung, bulong thudng khong doi hoi phai 
co vong dem. Dung vong dem khi co yeu cau cua thiet ke, vf du dung bulong 
dai d6 dua phan ren ra ngoai mat phfing cat; hoac khi be mat ban thep 
nghieng qua 3 do so voi mat phdng vuong goc voi true bulong thi phai co 
vong dem nghieng. Bulong luc xiet khong che phai co vong dem toi cung 
ben duoi phan quay. 

Kiem tra sit xiet bulong tren cdc lien kit. Do xiet chat cua bulong phai 
duoc kiem tra 100% doi voi lien ket co so bulong khong qua 5 cai, kilm tra 
5 bulong khi so bulong tu 6 den 20 va 25% so bulong khi lien ket co tren 20 
cai. Khi kiem tra phat hien chi mot bulong xiet khong dat yeu cau thi phai 
kiem tra toan bo so bulong va phai xiet chat den lire xiet quy dinh. 
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3.3.7 Giam sat cong tac son ket cau thep 


Toan bo ket cau thep phai duqc son lot va son phu tai co so che tao theo 
quy trinh ky thuat duqc thiet ke chi dinh. 

Mat son co ban gom 2 lop chinh: ldp son lot va ldp son phu. Son lot la lop 
son true tidp len be mat thep. Yeu c£u chu yeu cua son lot la phai co do bam 
dinh t6't len mat kim loai. Son phu la ldp phu len son lot, lam cho lop each ly 
day hon, km hem. Son phu khong chi la lofp tao mau ma con phai du ben, du 
bong de tranh duqc sir bong tach do thofi tiet va chdng dong bui ban. Trudc 
khi tien hanh son, cong tac quan trong la phai lam sach be mat. 


- Lam sach be mat thep 

Thep phai duqc lam sach het vay can con xot, vet gi, kim loai han ban 
toe, dau mo. Cac phuong phap lam sach thong dung la: ban chai sdt (thu 
cong hay co gidi), may danh bong, phun cat. Phun cat la phuong phap tot 
nh£t vi khong nhumg lam sach chat gi ban ma con lam nham be mat de son 
bam dinh. Cat kim loai dudng kfnh 0,3 den 2 mm duqc phun thanh nhumg 
dong manh trong buong kin, dam bao nang suat cao va thu hoi duqc cat kim 
loai. Mot so nha may d Viet Nam khong co buong phun km da phai phun cat 
thien nhien ngoai trdi, r^'t hai sure khoe cong nhan va 6 nhilm moi trudng. 

Do sach cua b6 mat duqc tuan theo yeu cau cua ngudi cung cap son. 
Thong thudng do sach cua be mat ket cau thep la SA 2,0 hoac SA 2,5 theo 
tidu chu^n ISO. Kiem tra va nghiem thu do sach bang each so b6 mat thep 
vdi b6 mat chu^n hoac dung may ra mat phang d^ do do go gh6 (bang 
micron). 


- San lot va san phu 

Noi chung, ydu c^u ve ki thuat son phai tuan theo cac quy dinh cua nha 
cung ca'p son. Phai son lot va son phu vdi cac ldp mong, phang deu, khong bi 
chay, khong de sot. Bd day mdi ldp son diroc xac dinh theo chi dan cua timg 
loai son. 

Nhung phan thep se tiep xuc hoac ngap trong betdng, nhung be mat tiep 
xuc cua lien ket bulong cudng do cao thi khong son ma duqc quet mot ldp 
vua xi mang mong. Tai nhung vi tri co mdi han lap dung, khong duqc son 
(ke ca son lot va son phu) vdi be rong 180 mm ve mdi phia. 
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Son len thep co the dung cac phuang phap: ban chai, con lan, phun bang 
khi nen, phun khong khi nen, nhung trong be. San bang each phun bdi khi 
nen duac dung nhieu nhat vi nang suat cao, chat luong mat son tot; khuyet 
diem la ton son va 6 nhiem khong khi. 

Ket thuc mdi cong viec son lot hoac son phu, phai tien hanh kiem tra, 
nghiem thu chat luong gia cong, chat luong son. Yeu to quan trong cua be mat 
son la be day lop son. Be day lop son duac do bang may do chuyen dung. 

Moi ca'u kien ket cau la mot dan vi van chuyen, sau khi son xong phai 
duac ghi so hieu phu hep vdi ban ve thiet ke. So hieu ghi phai mang tmh 
tdng quat, dinh vi , va rieng biet. Tong quat la bao gom so hi^u ban ve, so 
hieu cau kien tr6n sa do lap dung. Dinh vi la chi ro duac vi trf trong cong 
trinh va phuang chieu lap dung. Rieng biet la khong trung lap, nham lan. 

Sau khi moi qua trinh gia cong va nghiem thu cua mot cau kien hoac 
ket cau da hoan tat, dan vi gia cong phai cap chdng chi cho cau kien hay 
ket cau do. 


3.3.8 Kiem tra va nghiem thu lap rap ket cau thep 

Trudc khi bat dau lap rap, phai tien hanh ki6m tra dung cu va phuang tien 
ca gidi, cung nhu cac dung cu do do thg lap rap sir dung. 

Trong qua trinh lap rap, phai kiem tra sir phi* hop cua tiet dien cac chi 
tiet, cung nhu cac kich thude hinh 3.hoc cua ket cau, cua chi tiet va cau kien, 
dudng dinh tarn cua thanh d ban nut cua gian xem co phu hop vdi ban ve 
thiet ke hay khong. 

Trudng hap lap rap co lien ket han, phai dam bao kich thude khe hd giua 
cac chi tiet, sir trung khdp mat phang cua cac chi tiet lien ke't han giap moi, 
do chuan xac ve vi tri va kich thude cua cac bo kep dien, ban dan. 

Trudc khi lap rap tong the, phai kiem tra cac thiet bi se dung de lap rap. 
Mat phang nam ngang dung de lap rap ket cau phai duac kiem tra bang may 
do thuy chuan. 

Cac cong doan trong qua trinh che tao ket cau thep, bao gom: chuan bi 
vat lieu, gia cong chi tiet, lap rap bo phan, lap rap tong the va son phai duac 
kiem tra va nghiem thu. 

Cac chi tiet ket cau sau khi duac gia cong va bo phan ket cau sau khi 
duac lip rap phai co sai khac ve kich thude hinh 3.hoc so vdi thiet k € khong 
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vugt qua cac gia tri cho phep theo bang 3.12 va sai lech v6 hinh dang khong 
vuoi qua gia tri cho phep theo bang 3.13. 


Bang 3.12. Sai so cho phep ve kich thuoc 
cua ket cau thep (TCXDVN 170 : 1989) 




Sai lech kich thirdc cho phep so vdi thiet ke +/-(mm) 

Cac kich thirdc va cona nahe thirc 

Cac khoang kich thude (m) 


& 

hien cac cong doan 


1,5 

2,5 

4,5 

9 

15 

21 




1,5 

den 

den 

den 

den 

den 

den 

>27 



2,5 

4,5 

-9 

15 

21 

27 


1 

2 

3 

4 

5 

6 

7 

8 

9 

I 

Cac chi tiet lap rap 









1 

Chieu dai va chieu rang chi tiet 

■ 








a) 

Cat thu cong oxy theo dudhg ke 

2,5 

3 


a 

m 

5 

- 

_ 


Cat nCra tir dong va tu dong 









b) 

oxy theo khuon mail hoac bang 
may cat theo dircfng ke 


2 

2,5 

3 

3,5 

4 



c) 

Cat bang may tren be hoac 
trong day chuyen san xuat 

■ 

1.5 

2 

2,5 

3 

3,5 

- 

- 

d) 

Cat bang bao hoac phay 

0,5 

a 

1,5 

2 

2,5 

3 


m 

9 

Hieu so chieu dai cac dudng 









L 

cheo cua tarn thep han 







! 


a) 

Han giap mep 

- 

- 

a 

a 

6 

- 

- 

- 

b) 

Han chong 

- 

* 

a 

D 

10 

- 

n 

- 

3 

Khoang each giura tim cac 16 









a) 

Theo vach dau 










- Cac 16 bien 

2 

2,5 

2.5 

3 

3,5 

a 

- 

n 


- Cac 16 ke nhau 

1,5 

- 


- 

- 

- 

- 

- 

b) 

Theo true dang hoac gia cong 
trong san xuat day chuyen 










- Cac 15 bien 

D 

a 

1,5 

2 

2,5 

a 

- 



- Cac 16 ke nhau 

0,7 

- 

- 

- 

- 

- 

- 

- 
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Bang 3.12 (tiep theo) 



Dope to hop tren be theo kfch 
thoOc bulong 

Dirpc to hop tren be ga, tren 
dung cu ga co chot dinh vi va 
tren gia sao chep co chot 
dinh vi 

Kfch thoOc (dai, rong) giura cac 
be mat phay 

Be rong cac tam day gia cbng 
bang phirong phap cuon va 
dope han khi lap rap 

Giap mep 

Coi chong 

Khoang each giura cac 
nhom (6 

Khi gia cong don chiec va dope 
to hop theo dOng ke da vach 


Khi gia cong don chiec va dope 
to hpp theo cac chot dinh vi 


Khi khoan theo dong khoan 




1) Kich thirdc a muc 1.1.c.d; I.2.a; II.4.a; ll,5.a; III phai do b§ng thwdc cuon co do chinh xdc cap 2. 
Kich thi/dc 6 muc khac phai do bang thwdc cuon co do chinh xac cap 3 

2) Doi vdi cac mep trong d muc I. I.a-d, cho phep sai lech kich thwdc +5mm 
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Bang 3.13. Sai so cho phep ve hinh dang cac chi tiet ket cau thep 

(TCXDVN 170 : 1989) 


Ten goi cac sai 16ch 

DO sai lech cho phep 
ve hinh dang cac chi tiet 
xua't xudng 

1 

2 

I 

Do cong cac chi tiet 


1 

Khe hcf cac tarn thep va thuoc thep dai lm 

1,5mm 

2 

Khe ha giira day keo cang va canh thep goc, 
canh hoac thanh thep hinh chit "U" chi! "H" 

(/ la chieu dai chi tiet) 

0,001/nhung khOng Ion hon 
10mm 

II 

Sai lech duromg mep cac chi tiet thep tarn so 
voi ly thuyet 



Khi han giap moi 

2mm* 


Khi han goi chong, han goc va han chu T 

5mm* 

III 

Sai lech khi u6'n 


1 

Khe ho giura ma'u cur co cung dai 1,5m va b 6 
day mat ta'm thep, canh hoac canh thep hinh 3. 
doc u6n 


a) 

6 trang thai nguoi 

2mm 

b) 

6 trang thai nong 

3mm 

2 

Do ovan (hieu s6 dirong kfnh) cua hinh tron 
trong cac ket ca'u ta'm 16n (D la dudng ki'nh 
hinh 3.tron) 


a) 

6 ngoai m6'i n6'i giap m6'i 

0;005D 

b) 

6 moi noi giap mdi khi lap rap 

0,003D 

IV 

Bien dang cua cac phan tur ket cau 
xuat xnang 


1 

D6 venh canh (V) cua chi ti£t co tiet dien hinh 
chu "T" hoac chO "H" cua moi han giap m6i va 
d ch6 ti^'p giap 

0,005b 

2 

DO vgnh canh (V) d cac vi tri khac 

0,01b 
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Bang 3.13 (tiep theo) 


/ 

2 

3 

Do venh canh (V) hinh nam cua cac chi tie't co 
tier dien chu ”T" hoac chu "H" cua moi han 
giap moi va a cac ch6 tiep giap 

0,005b 

4 

Do venh canh hinh nam (V) d vi tri khac 

0,01b 

5 

Do venh canh tren cua dam cau true nhu muc 

IV. 1 va IV.3 

0,005b 

6 

Do xodn cua cac phan tir ket cau (/ la chieu dai 
phan tir kd't cau) 

0,001/, nhung khong Idn 
hon 10mm 

7 

Do cong venh a bung dam khi co son gia 
cuong dung (h la chieu cao bung dam) 

0,006h 

8 

Do cong venh a bung dam khi khong co son 
gia cuong dung (h la chieu cao bung dam) 

0,003h 

9 

Do cong venh d bung dam dudi can true (h la 
chieu cao bung diinn) 

0,003h 

10 

Do vong cua cac phan tir ket cau (/ la chieu 
dai cua phan tir ket cau) 

1/750/, nhung khdng ldn 
hon 15mm 

V 

Cac sai lech khac 


1 

Do lech true dinh vi cot thep trong cac phan tir 
ket cau dang idi 

3 mm 

2 

Do sai lech goc tang cua be mat phay 

1/1500 


3.4. GIAM SAT CHAT LUDNG LAP DUNG KET CAU THEP 

3.4.1 Kiem tra cong tac bao quan, boc da va chuyen cha ket cau thep 

Nha thciu phai xay dung bien phap bao quan, boc da va chuyen cha ket 
cau thep. Bien phap nay phai dirge chit dau tu chap nhan tren ca sa ket qua 
xem xet cita tu van. Nha thiiu phai there hien cong viec bao quan, boc da va 
chuyen cha ket cau thep theo dung bien phap dugc chap nhan. 

Ket cau a kho phai dugc phan loai theo chung loai, theo hang muc cong 
trinh, theo trinh tu ldp dung. Tien hanh cac phan viec chuan bi lip dung: 
danh dau trong tam, danh dau v| tri treo buoc, boi mo vao cac phan goi do, 
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chong ri cac vi tri chira duqc sofn, chb han.. .Can duqc kiem tra lai, dd neu co 
hir hong thi sua chua ngay cho kip tien do lap dung. Khong xep dat ket cau 
thep true tiep hoac qua gan mat dat. Can co bien phap de chong dong nude 
tren ket cau. 

Khi van chuyen, phai co bien phap dong goi hoac ke goi de khong lam 
bien dang ket cau: phan nho ra phai duac kep chat; nhung vi tri se han lap 
rap, chua son thi phai co bien phap chong ri. Cac be mat khdp goi xoay (k£ 
ca phan loi va phan lorn) khong duqc son thi phai boi dau mo hoac nut kin 
bang nut g6 de chong gi. 

Khi boc dd cac cau kien manh, can bo thanh bo. Khong dimg day xich d£ 
bo hoac buoc true tiep ket cau thep, ma phai bude bang day mem, co boc lot. 

Nhung vi tri bi troc son do van chuyen, lap dung hoac vung gan ducmg 
han lap dung chua duac son thi can duac son bii v6i so lap, chat luong, trinh 
tu va yeu cau ky thuat giong nhu khi son cau kien. 

3.4.2. Giam sat khuech dai ket cau thep 

Ket cau thep co kich thude Ion nen khi san xuat tai nha may thudng duac 
lap rap theo timg phan dd d6 van chuyen den cong trinh. Viec lap ghep cac 
phan nay vao vi tri tren cong trinh kho khan va ton nhi6u cong lao dong tren 
cao. Do vay, ngudi ta thudng tien hanh khuech dai chung thanh nguyen dang 
ket cau va gia cudng chung cho dii cung caiu lap. 

D6 khuech dai ket cau thep nha th£u phai lam cac be khuech dai hay san 
co dinh. Thong thudng san khuech dai gom nhung hang cot dong xuong dat, 
tren do dat cac dudng ray hay cac thanh thep hinh 3.cung cao do. San phai 
dam bao do chac chan chiu tac tai trong lap rap va phai duac kiem tra dd 
ngang bang may thuy binh. 

Cac bo phan ket cau duac dat theo dung vi tri va duac co dinh tarn, duac 
kiem tra chinh sua va sau d6 duac lien ket bang cac moi lien ket theo thiet 
ke. Cac gian thep thudng duofc co dinh tarn bang cac bulong lap rap. Cac cot 
Idn lien ket han thudng duac co dinh tarn bang cac chi tiet rieng duac che 
tao tur cac thanh thep goc co khoan 16 d^ co dinh vdi cac bung cua cac doan 
cdt nham dam bao dd chinh xac ca true va do dai cot. Cac gian thep thudng 
duqc khuech dai theo tu the tang dung, trong khi cac d^m thudng duqc 
khuech dai theo tu the nam ngang. Ket ca'u thep dang thanh co lien ket han 
can phai co cac Id san de lien ket co dinh tarn bang bulong. 
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Tei cau thep sau khi khuech dai phai duac kiem tra v6 kfch thudc hinh 
3 hoc va lien ket trucrc khi duac lap dung vao vi tri thiet ke. Cong tac kiem 
; a ket cau thep tai hien trudng duac thirc hien nhir doi vdi ket cau khi lilp 
ghep trong xuong. 

3.4.3. Giam sat lap dirng ket cau thep 

Nha thau phai xav dung quy trinh lap dung ket c&'u thep cho cong trinh. 
Quy trinh nav phai duac chu d^u tu chap nhan tren co so ket qua xem xet 
cua tu van. Nha thdu nhai thuc hien cong tac lap dung ket cau thep cho cong 
trinh theo dung quy trinh duac chap nhan. 

Cong tac chuan bi mat bang va dieu kien lam viec (cong trinh phu, cap 
dien, cap nuac. giao thong hen lac...) phai duac hoan thanh trudc theo dung 
you cau va trinh tu ky thuat va to chuc thi cong. 

Cac thiet bi may moc cho lap dung phai dii chung chi kv thuat, duac tap 
ket dung luc, duac van hanh thu. 

Vi tri lap dung ket cau thep da duac dan mdc, dinh vi, duac kiem tra, 
nghiem thu; sai so cac goi tua theo cao do, theo mat bang cho phep du dieu 
kien lap dung. Cac chi tiet neo dat san trong betong mong (hoac dau cot) 
dung vi tri, dam bao chat luang. Can co bien phap bao ve ren rang cho 
bulbng neo khi lap dung bang chup kin hoac boc kin bang vai tam dau. 

r rong bang 3.14 la cac gia tri v^ sai lech cho phep cua mat mong, tain 
goi, tru da ket cau va vj tri bulong neo theo TCXDVN 170: 1989; trong 
bang 3.15 la cac gia tri Sai lech cho phep true dinh vi mong va tru da. 


Bang 3.14. Sai lech cho phep cua mat mong, tam goi, tru do ket cau va 
vj tri bulong neo theo TCXDVN 170 : 1989 


Sai lech 

Tri sd sai lech cho phep 

1 

2 

Mat phang tren cua goi 


a) Theo chieu cao 

± 1,5 mm 

b) Theo do nghieng 

1/1500 

B6 mat mong 


a) Theo chieu cao 

± 5 mm 

b) Theo do nghieng 

1/1000 


275 





Bang 3.14 (tiep theo) 


/ 

2 

Xe dich vi tri bulong neo khi 

a) Bulong d trong dudng bien cua got do ket cau 

b) Bulong o ngoai dudng bien cua goi db ket cau 

Sai lech do cao tinh tdi dau mut cua bulong neo 

Sai lech chieu dai doan ren cua bulong neo 

5 mm 

10 mm 

+ 20 mm, - 0mm 

+ 30 mm, - 0mm 


Bang 3.15. Sai lech cho phep true dinh vj mong va tru do 


Rich thude 
giua cac true 
(m) 

Sai lech cho phep doi vdi cac ket cau (± mm) 

i _ _ ‘ __ 

Td hop tren be theo kfch thude 
bulong hoac tren bo ga co chot 
dinh vi 

Dupe phay a mat goi tua 

< 9 

3 

2,5 

Tu 9 den 15 

4 

3 

Tir 15 den 21 

5 

3,5 

Tu 21 den 27 

6 

4 

Tu 27 den 33 

7 

4,5 

> 33 

5,5 Vn 

4\fn 

Chu thick: n - so lan do hang thude day dai 20m, n ~ 1/20 


Trudc khi ldp dung, ket cau phai dupe kiem tra, lam sach nude, diu mo va 
cac tap chat khac; tai ch6 co moi han lap rap va vung tiep giap phai dupe 
danh gi. 

Khi lap dung, phai dam bao tinh on dinh, bat bien hinh cua cac phan da 
dupe lap rap a giai doan trudc do; do ben, do on dinh cua phan se dupe lap 
dudi tac dung cua tai trong thi cong va dieu kien an toan khi lap dung. 

Trong qua trinh lap dung can thuc hien dung trinh tu: lap cac ph<in tu 
dung, lap cac phan tu ngang, lap cac giang co dinh hoac giang tarn thdi dung 
theo ban ve thiet ke hoac theo phuorng an thi cong. Khi lap dung cac ket cau 
tang tren, phai co dinh cac ket cau tang dudi. 
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Trudc khi thao bo moc cau. can c6 dinh chile chiln cac phan tir vua lap 
bang bulong, chot hoac han dinh; dong thdi phai dung cac thanh giang, 
chong, neo de co dinh tarn ket cau theo phuang an thi cong. 

Bulong dung cho lap lam phai khong dupe be hon 1/3 so 16 va khong it 
hon 2 chiec. Khi dung lien ket han chiu tai trong thi cong thi phai dupe tinh 
toan va han du; khi khong chiu tai trong lap rap thi chieu dai dudng han dinh 
khong nho hon 10% chieu dai dudng han thiet ke va khong ngan hon 50mm. 

Viec treo buoc day dan, ga lap palang caiu lap vao ket cau phai dupe su 
dong y cua c a quan thiet ke. 

Ki6m tra viec lap dung bang cac dung cu chuyen dung va dung theo trinh 
tu khuyech dai tung khoi ciing cua cong trinh. Kich thude cua m6i khoi thi 
cong tuy thuoc vao phuang an thi cong da dupe trinh duyet. Viec lap du so 
lirpng bulong hoac han co dinh chi dupe tien hanh sau khi da kiem tra chinh 
xac dinh vi cua cac cau kien. Yeu cau ky thuat, quy trinh quan ly, kiem tra 
chat lupng cua cac lien ket nay da dupe trinh bay 6 phan lien ket han, lien 
ket bulong. 

Cong viec nghiem thu ket cau thep dupe tien hanh theo tung giai doan 
cua qua trinh thi cong voi cac yeu cau ve h6 so va tu lieu kem theo, dupe 
huong dSn chi tic't trong Tieu chuan TCXDVN 170 : 1989. 

Doi voi cac ket can thep dac biet nhtr ket cau nhip ldn, ket cau be, thap... 
cong tac lap dung phai dupe thuc hicn theo cac quy trinh ky thuat rieng. Cac 
quy trinh lap dung do nha thau lap va phai dupe tham tra va phe duyet trude 
khi dupe ap dung. Tu van giam sat thi cong phai can cu vao quy trinh dupe 
phe duyet de giam sat cong tac lap dung cac ket cau dac biet nay. 

3.4.4. Kiem Ira ban ve hoan cong ket cau thep 

Ban ve hoan cong ket cau thep la ban ve tirng cau kien da che tao, he ket 
cau thep da lap dung vao cong trinh xay dung hoan thanh, trong do the hien 
kich thude thuc te so vdi kich thude thiet ke, dupe lap tren co sd ban ve thiet 
ke thi cong da dupe phe duyet. Moi sua d6i so vdi thiet ke dupe duyet phai 
dupe the hien tren ban ve hoan cong. 

Trong trudng hop cac kich thude, thong so thuc te thi cong cua cau kien 
thep, cua he thong ket cau thep da lap dung tren cong trinh xay dung dung 
vdi cac kich thude, thong so cua thiet ke ban ve thi cong thi ban ve thiet ke 
do dupe coi la ban ve hoan cong. 
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Nha thau che tao ket cau thep va lap dung ket cau then co trach nhiem 
lap ban ve hoan cong cau kien thep va he thong ket can thep da lap dung. 
Trong ban ve hoan cong phai ghi ro ho ten. chu ky cua ngucri lap ban ve 
hoan cong. Nguci dai dien theo phap luat cua nha thau thi cong xay dung 
phai ky ten va dong dau. Ban ve hoan cong la co so de thuc hien bao hanh 
va bao tri cong trlnh. 

Ban ve hoan cong ket cau thep phai dugc ngubi giam sat thi cong ket cau 
thep cua chu dau tu kiem tra va xac nhan. 


3.5 NGHIEM THU THI CONG KET CAU THEP 

3.5.1. Quy dinh chung 

Luat Xay dung, dibu 80 quy dinh vt viec nghiem thu cong trinh xay dung 
nhu sau: 

- Tuan theo nhung quy dinh ve quan li chat lucmg xay dung cong trinh; 

- Nghiem thu tung cong viec, tung bo phan, tung giai doan, tung hang 
muc cong trinh va nghiem thu dua cong trinh vao su dung. Rieng bo phan 
che khuat cua cong trinh phai dugc nghiem thu va ve ban ve hoan cong truoc 
khi tien hanh cac cong viec tiep theo; 

- Chi dugc nghiem thu khi doi tugng nghiem thu da hoan thanh va co du 
ho so theo quy dinh; 

- Cong trinh chi dugc nghiem thu dua vao su dung khi dam bao dung yeu 
cau thiet ke, bao dam chat lugng va dat cac lieu chuan quy dinh. 

- Cac quy dinh tren day cua Luat Xay dung phai dugc ap dung db nghiem 
thu thi cong ket cau thep. 

3.5.2. Ho so quan ly chat lugng phuc vu nghiem thu ket cau thep 

Ket cau thep chi dugc kiem tra de nghiem thu khi co d£y du cac h6 so 
quan ly chat lugng du6i day: 

- Ban ve hoan cong ket c£u thep; 

- Cac chung chi cha't lugng vat lieu ket cau thep; 

- Cac phieu kidm tra xac nhan chat lugng vat lieu ket cau thep; 

- Chung chi xac nhan chung loai va chat lugng cac trang thiet bi phuc vu 
thi cong ket cau thep; 
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- Danh sach va so hieu thq han c6 chumg chi hop each da han ket cau thep; 

- Bao cao ket qua thf nghiem dudng han ket cau thep; 

- Bao cao ket qua thf nghiem lien ket bulong ket cau thep; 

- Bao cao ket qua thf nghiem kiem tra sem ket ca'u thep; 

- Bao cao ket qua thf nghiem ket cau (neu co); 

- Van ban nghiem thu ve mong, goi do ket cau, cac chi tiet dat s£n; 

- Nhat kf thi cong ket cau thep; 

- Cac van ban v6 su thay doi ket cau thep so voi thiet ke; 

- Cac tai lieu ve su co ky thuat (neu co ); 

- Bao cao ket qua kiem dinh chat lupng ket cau thep (neu co); 

- Cac tai lieu, van ban nghiem thu chat luong cac giai doan thi cong ket 
cau thep: gia cong chi tiet, lap rap bo phan, son ket cau; 

3.5.3. To churc nghiem thu ket cau thep 

Nha thau thi cong xay dung, nha thau che tao ket cau thep, nha th^u lap 
dung ket cau thep phai tu td chuc nghiem thu cac c6ng viec xay dung, dac 
biet cac cong viec, bo phan bi che khuat, cac moi han, cac bo phan cong 
trinh, cac hang muc cong trinh va cong trinh, truorc khi yeu c£u chu dau tu 
nghiem thu. Doi vdi nhung cong viec xay dung da duoc nghiem thu nhung 
chua thi cong ngay, (vf du mat tiep xuc da phun cat cua lien ket bulong 
cuong do cao), thi truoc khi thi cong xay dung, phai nghiem thu lai. Doi vdi 
cong viec, giai doan thi cong xay dung sau khi nghiem thu duqc chuyen nha 
thau khac thuc hien tiep, (vf du sau khi lap cac gian thep xong chuy6n sang 
do betong mai) thi phai duqc nha thau do xac nhan, nghiem thu. 

Chu dau tu co trach nhiem to chuc nghiem thu cong trinh xay dung kip 
thoi sau khi co phieu yeu cau nghiem thu cua nha th<iu thi cong xay dung. 

Nghiem thu ket cau thep duqc thuc hien cho tung cong doan thi cong: 

- Nghiem thu timg cong viec trong qua trinh thi cong; 

+ Gia cong chi tiet ket cau; 

+ Lap rap bo phan ket cau; 

+ Lien ket han va bulong; 

+ To hop tong the’ hoac lap thu; 
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+ Danh gi be mat de son; 

+ San lot va son phu; 

Nghiem thu bo phan cong trlnh xay dung: tirng cau kien, giai doan thi 
cong, che tao, van chuyein, lap dung...; 

- Nghiem thu hoan thanh hang muc cong trinh: khung nha, mai nha...; 

- Nghiem thu ket cau thep cho hang muc cong trinh hoac cho loan bo 
cong trinh. 


3.5.4. Cae can cur nghiem thu ket cau thep 

- Ho so thiet ke ban ve thi cong ket cau thep dupe lap tren co so thiet 
ke kl thuat da duoc chu dau tu phe duyet va nhung thay doi thiet ke da 
duoc chap thuan; 

- Quy chuan, tieu chuan xay dung duoc ap dung; 

- Tai lieu chi din ky thuat nhu quy trinh han, kem theo hop dong xay dung; 

- Cac ket qua kiem tra, thi nghiem chat luqng thep va vat lieu han, dupe 
thuc hien trong qua trinh che tao; 

- Nhat ky thi cong, nhat ky giam sat cua chu dau tu va cac van ban khac 
co lien quan den doi tupng nghiem thu; 

- Bien ban nghiem thu noi bo cong viec cua nha thau che tao va lip dung 
ket cau thep. 


3.5.5. Trinh tu nghiem thu ket cau thep 


Nha thau to chuc nghiem thu noi bo va sau do lap phieu yeu cau nghiem 
thu gui chu dau tu. Chu diu tu to chuc nghiem thu theo phieu yeu cau cua 
nha thiu. Cac noi dung can thuc hien khi nghiem thu: 

- Xem xet cac h6 so do nha thau cung cap d£ phuc vu cho cong tac 
nghiem thu; 

- Kiem tra doi tupng nghiem thu tai hien trubng hay tai xuong san xuat; 


- Danh gia su phu hop chi tiet, bo phan hay ket cau so vrii thiet ke, tieu 
chuan xay dung va tai lieu chi din ky thuat; 


- Nghiem thu cho phep thuc hien cong viec tiep theo; 

Cong viec nghiem thu phai dupe the hien trong “bien ban nghiem thu”. 
Nhung ngudi true tiep nghiem thu phai ky va ghi ro ho ten trong bien ban 
nghiem thu. 
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3.5.6. Thanh phan tham gia nghiem thu ket cau thep 

Thanh phan nghiem thu theo quy dinh hien hanh cua nha nurdc ve quan ly 
chat lugng xay dung cong trinh. 

3.6. CAC PHU LUC 

3.6.1. Phu luc 1: Danh muc cac tieu chuan dung trong giam sat thi 
cong va nghiem thu ket cau thep 

- Tieu chuan cua Viet Nam 

TCXDVN 338: 2005 Ket cau thep - Tieu chuan thiet ke 

TCXDVN 170 : 1989 Ket cau thep - Gia cong, l^p rap, nghiem thu - 

Yeu cau ki thuat 

TCXDVN 309 : 2004 Tieu chuain lap dung, dinh vi ket cau cong trinh 

TCXDVN 334 : 2005 Quy pham son thiet bi va ket cau thep trong 

xay dung dan dung va cong nghiep. 

TCVN 1691: 1975 Moi han ho quang dien b4ng tay - Kieu va 

kich thuoc ca ban 

TCVN 1691: 1975 - Thu kco vat lieu kirn loai 6 nhiet do thirong 

TCVN 197: 2002 

TCVN 5400 : 1991 - Cac phuang phap thu ccf tinh cua moi han 
TCVN 5403 : 1991 

TCVN 4394 : 1986 Kiem tra moi han bang tia X va tia gamma 

TCVN 4395 : 1986 

TCXDVN 1548 : 1987 Ki6m tra moi han bang phuang phap sieu am 

- Tieu chuan cua Hoa Ki (tham khao) 

A WS - D1.1 :1998 Quy pham ve han ket cau thep 
ASTM E709-01 Huong dan ihir nghiem bang hat tu tinh 

ASTM El65-02 Phuang phap thu bang chat long tham 
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- 77ew chu&n Chau Au (tham khao) 

EN 1714 Thf nghiem sieu am cac moi lien ket han 

EN 1435 Thf nghiem X quang cac moi lien ket han 

EN 1290 Thf nghiem cac moi lien ket han bang hat tu tfnh 

3.6.2. Phu luc 2: Mot so sir co ky thuat trong thi cong ket cau thep 

- Chon vat lieu thep 

Quy each vat lieu sir dung cho gia cong che tao dupe quy dinh chat che 
trong thiet ke' va phai co xuat xir ro rang. Khi khac thac, cung ung vat lieu co 
the: gap cac vat lieu khong hop each, tham chf bi co tlnh che tao sai quy each 
(dang v&n cua cot thep). Vi vay, trong cac trirbng hop nghi ng6, khong co 
hoac khong ro xuat xir. can tien hanh cac thf nghiem can thiet de xac dinh 
cac dac tfnh can thiet. Quy each va so luong mau thu theo Tieu chuan TCVN 
197: 2002 Thir keo vat lieu kim loai a nhiet do thirong. 

- Sai so tic.h luy 

Cat thep va khoan 16 lien ket bulong. de tranh cac sai so' tfch luy cung 
chieu. can phai dung thiroc chuan. ban mau cho nhi6u hoac moi ca'u kien: 
khong dung thanh triroc lam thuoc do cho thanh sau. 

- Bien hinh 3.han 

Khi gia cong ket cau bang han, xuat hien hien tuong sau khi han xong 
tiet dien ket ca'u bi venh (tiet dien chO T bi bien thanh T canh cong, tiet 
dien ong bi meo mo..,), true bi cong khong giong nhir quy dinh cua ban 
ve thiet ke (thanh canh thap do han nhieu ban mat ve mot phfa. do cong se 
hudng v6 phfa do). Hau qua la kh6ng th6 khuyech dai dupe ket ca'u; hoac 
la lam cac dac trung hinh 3.hoc cua ti6't dien thay doi, gia tri va sir phan 
bo noi lire thay doi, lam phuong hai den sir an toan cua ket cau. Nguyen 
nhan la do da bo trf cac duemg han qua gan nhau, dac bi6t la khi tiet dien 
lem; nhung chu yeu la do khong tuan thu ky thuat va quy trinh han. De 
khac phuc hien tupng nay, ngoai viec can tuan thu quy trinh ky thuat han, 
can tim bien phap di co dinh chat ket ca'u can han vao gia che tao hoac 
khung dan. 
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- Sucd trong van chuyen, lap dung 

a) Can lap gian, tarn lop, thanh mong 

Gian thep, tarn lop va cac thanh bung mong la cac cau kien co do cung rat 
ldn theo mo! phuong. con theo phuong kia thi lai rat be. Khi van chuyen. caiu 
lap d6 bi oan theo phircmg veu. Vi vay, khi van chuyen va cau lap gian can dir 
tfnh trude goi ke, di£m buoc va kiem tra thoa man bai toan nay; can gia cd tarn 
cho nhirng thanh manh bi doi dau noi lire tir keo (d trang thai chiu lire thirc! 
sang nen (d trang thai caiu lap). Vdi cac thanh thanh mong. can cau dung chieu 
dung cua tiet dien va cau mot luc nhieu thanh. Vdi cac tain lap can co khung 
gia de co th6 cau mot luc duoc nhieu tarn, ma cac tarn khong bi cong oan. 


b) Khi lap ghep nha, he cac khung bi do doc, bi xoan. Khi lap thap cao, 
tiet dien bi venh, tong the bi xodn, khong the tiep tuc lap cac thanh con lai. 
Ly do la do so do ket cau khi lap dung khong thoa man di6u kien bat bien 
hinh tong the. Trong nhung trudng hop nay, can tuan thu nghiem ngat trinii 
tu lap dung: khi lap dung khung nha c^n lap cot trude, sau khi lap xa phai cd 
dinh tarn khung d£u tien; cac khung lap sau phai dupe tua vao khung da cd 
dinh; nen bat dau trude d khoi cd giang. Vdi cac thap cao, trude khi lap cac 
ca'u kien ben tren phai cd dinh chat doan thap da lap ben dudi de dam bao 
tfnh bat bien hinh 3.cua cac mat cat ngang tong the. 


c) Lap dung mai gian ludi khong gian 

Mot so bulong lien ket thanh gian va nut gian cd the dupe siet khong du 
luc lam cho cac thanh gian lam viec khong dong d6u. Khac phuc bang each 
siet lai toan bo cac bulong sau khi lap dung. 

Viec lap nhirng thanh cuoi cung (hop long giua 2 khoi) d tren cao thudng 
rdt kho khan do cac sai so tfch luy. Khac phuc bang each: thudng xuydn 
ki6m tra timg nut, timg muc nut; ndu cd sai so phai xir ly ngay; cot chong 
phai du cung va dupe ke chan bang thep hinh hoac thep tarn day de khong bi 
lun gdi; d^u cac thanh cuoi cung nha't thiet phai cd 16 xo d6 daiy bulong ra 
lap 16 d£u thanh. 
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Churcmg 4 

GUM SAT THI CONG vA NGHIEM THU 
KET CAU BETONG, BETONG COT THEP 
VA KET CAU XAY 


4.1 GIAM SAT THI CONG VA NGHIEM THU KET CAU BETONG, 
BETONG COT THEP 

(Xem ket hop noi dung phuan 6.2, 6.3, 6.6 chirang 6) 

4.1.1 Khai nieni chung ve ket cau betong va betong cot thep 

Dinh nghla theo tieu chuan: ket can betong la ket cau lam tir betong 
khong dat cot thep chiu luc hoac chi dat cot thep theo yeu cau cau tao ma 
khong ke den trong tfnh toan. Ket edit betong cot thep la ket cau lam tir 
betong co dat cot thep chiu lire va cot thep cau tao. Cac noi lire tinh toan 
trong ket cau do betong (BT) va cot thep cung chiu. 

Ke tir khi ket cau betong va cot thep ra dbi (cuoi the ky XIX), dac biet la 
tur dau the ky XX, khi ly thuyet tinh toan ket cau betong cot thep (BTCT) 
dirge hoiin thien thi betong va betong cot thep da thay the cho nhieu loai ket 
cau gach da hoac ket cau thep truyen thong triroc do. Hien nay, o nhiSu nuoc 
ty le xay dung cong trinh, nha cua bang betong cot thep len toi 70 - 80%. O 
nuoc ta cho den nay khi san lugng thep san xuat trong nuoc con thap nhat la 
thep xay dung (thep hlnh, thep thanh) thi ket cau betong cot thep dang giu 
vai tro chii dao trong cong trinh xay dung dan dung va cong nghiep. 

So dl ket cau betong cot thep dugc sir dung rong rai nhu vay boi chung co 
nhung uu viet: 

- H6n hop betong dugc hgp thanh tir nhung vat lieu co sSn trong thien 
nhien va d6 tim kiem nhu da, cat, soi voi chat dinh ket la ximang cung dugc 
san xuat chii yeu tir dat set va da voi. 

- Co kha nang chiu nen cao, ket hgp voi thep lam cot tao nen nhung ket 
cau vira chju keo vtra chju nen tot trong cac ket cau chiu uon hay nen lech 
tarn la nhung ket cau chiu luc chinh trong cong trinh. 
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- Ket cau betong cot thep d6 thoa man cac veu cau v6 tham my kien. 

- Kha nang chiu lira cao, chong cac tac dong moi trudng tot horn so vdi 
ket cau khac nhir thep, g6. 

- Thudng cho gia thanh thap horn cac ket cau khac 

Tuy nhien ket cau BT, BTCT con co nhutig han che sau: 

- Trong lucmg ban than cua cau kien, ket cau thuorng Ion khong nhung 
iam tang khoi lugmg vat lieu, vat tu, tang chi phi van chuyein, lap dung, ma 
con lam tang chi phi dau tu cho cong tac xu lv ndn, mong dat tren ndn dat 
veu thucmg gap trong cac dia didm xav dung cong trinh trong nude. Nhugrc 
diem nav dan dan da dugre khac phuc bang viec che tao ra cac loai betong 
nhe chiu luc, betong nang co cuong do chiu nen dat tori 100-120MPa, 
dung pho bien ket cau betong ling lire trudre thay cho betong khong ung 
luc trude. 

- Khi thi cong cac ket cau betong cot thep theo phuomg phap do tai chd 
tuy co loi the vd mat chiu luc nhd tinh lidn khoi cua betong nhung lai ton 
kem cho chi phi da giao chong, cop pha v.v... Nhumg nhuefe didm nay co thd 
khac phuc bang cong nghe due san cac cau kien tai cong xuomg, nha may 
betong. Viec su dung betong tinh nang cao, cap do ben ldn va betong ung 
luc trude (BTl/LT) la nhumg bien phap giam dang ke trong luomg ket cau, 
vucm tdi cac khaiu do ldn dong thdi tang do ben do cung cua ket cau. 

Mot trong nhung dieu dac biet c^n chu y doi vdi viec giam sat thi cong va 
kiem tra chat lucmg ket cau betong va betong cot thep la khi da say ra nhung 
sai pham trong thi cong nhat la thi cong betong lidn khoi nhu sai lech so vdi 
thiet ke, so vdi sai so ve kich thude hlnh hoc, cudng do cua vat lieu, do vong 
ban dau vuot qua gidi han cho phep, tinh trang nut rd sau khi do van khuon 
cay chong... thi viec khac phuc trd nen rat phuc tap va khong phai khi nao 
cung co the khac phuc hoan toan dugre. 

Xuat phat tir thirc te cho thay cong tac giam sat thi cong va ki6m tra chat 
lugmg cong trinh xay dung noi chung va ket cau BT, BTCT noi rieng doi hoi 
tinh thudng xuyen, lien tuc, khong duoc xem nhe hoac bo qua mot khau nao 
trong trinh tu thi cong xay lap co y nghla dac biet quan trong trong viec dam 
bao chat lugmg ket cau ch|u lire, dam bao do bdn vumg, nien han su dung va 
hieu qua kinh te ky thuat cua cong trinh xay dimg. 
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4.1.2 Vai tro va nhiem vu cua ky su tu van giam sat chat luong 
trong cong tac bao dam do ben v&ng, tuoi tho cong trinh ket cau betong 
cot thep 


Ket ca'u BTCT trong cong trinh la bo xirong bao dam do b6n vtrng va tuoi 
tho ngoi nha, cong trinh thubng dupe thi cong gan het phan tho cong trinh. 
Nhung ket cau duoc thi cong dung veu cau thiet ke mot khi cac kich thudc 
hinh hoc, cac tinh chat co Iv cua vat lieu ket cau duoc thi cong voi chat lupng 
cao va trong pham vi cac sai so cho phep theo cac tieu chuln va quy pham ky 
thuat hien hanh. Ket ca'u betong cot thep trong cong trinh co th£ duoc thi cong 
bang cong nghe do toan khoi, lap ghep hoac lap ghep - toan khoi (lap ghep 
timg ph^n). M6i cong nghe xav dung doi hoi nhung quy dinh, quy trinh dung 
lap rieng. Ky su tu van giam sat (KSTVGS) la nguofi thay mat chu dau tu, chu 
quan du an hay hang muc cong trinh theo roi, giam sat, xu ly, nghiem thu toan 
bo cac cong viec cua nha thau trong suot qua trinh xay dimg tren co so ho so 
thiet ke va phap quy, quy chuain, tieu chuain, quy pham ky thuat hien hanh neu 
nhu chu dau tu khong co nhung yeu cau dac biet nao khac. 


Moi h6 so thiet ke da dupe thalm dinh va chu dau tu phe duyet, thi vai tro 
ciia nguoi thiet ke trong qua trinh thi cong chi la giam sat tac gia. Vi vay ky 
su TVGS va nha thau cung phai thuc hien dung ho so thiet ke thi cong. Cho 
du khi phat hien nhung bat hop ly, thieu sot trong thiet ke thi chi co quyen 
yen cau thiet ke giai quyel, xit ly ma khong dufuc tu giai quyet va thay doi, 
sua chua neu khong co y kien chinh thurc tu coquan thiet ke. 

Thuc te cho tha'y chat luong cong trinh, dp b6n viing ket ca'u phan Ion phu 
thuoc vao trinh do chuyen man , nghiep vu, tinh than trach nhiem, tinh khach 
quan, nghiem tiic va luong tarn nt>he nghiep cua doi ngu KS TVGS c/ua viec 
iltifc hien nghiem chinh 5 nhiem vu sau: 


!. Chap hanh cac quy dinh cua thiet ke da dupe cac cap co tham quyen 
xet duyet; cac tieu chutin ky thuat. Co the cac ho so m6i thau phu hop vdi 
yeu cau chat long cao thi do la co so phap ly de giam sat chat lupng thi cong 
ket cau cong trinh. 

2. Giai doan chuan bi thi cong: kiem tra tai ch6 vat tu, trang thiet bi thi 
cong xem co phu hop vi khoi lupng, chat lupng, tinh nang ky thuat. 

3. Trong giai doan xay lap : theo doi, giam sat thuong xuy£n cong tac thi 
cong xay lap cac loai khoi xay, kiem tra timg cong doan, timg giai doan thi 
cong timg phan theo yeu cau tien do, chat lupng, khoi lupng hoan thanh. 
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4. Lap bien ban nghiem thu tung phan, trong giai doan va toan bo khoi 
lugng thi cong ket cau betong va betong cot thep. 

Bao cao tinh hinh chat lugng, tien do, phoi hop giai quyet phat sinh va sir 
co say ra trong giai doan thi cong. 

Phat hien cac hien tugng khong binh thuong trong va sau khi thi cong 

5. Giai doan hoan thanh thi cong ket cau va giai doan hoan thanh xay 
dung cong trinh. Bien ban nghiem thu cac giai doan thi cong ket cau la co so 
phap ly de danh gia chat lugng ket cau (nhung su co neu khong phai do I6i 
cua thi cong), va la co s a thanh quyet toan cong trinh. 

De thuc hien tot cac nhiem vu neu tren m6i can bo TVGS can thong hieu 
nhung tieu chuain, quy pham ky thuat chuyen ve ket cau BTCT sau day: 

- He thong h6 so ban ve thi cong va cac thuyet minh ky thuat kern theo lien 
quan toi he thong ket cau noi chung va ket cau betong cot thep noi rieng. 

- TCXDVN 356-2005 Tieu chuan thiet ke ket cau betong va betong 

cot thep. 

- TCVN 4453-1995 Ket cau betong va betong cot thep toan khoi, 

quy pham thi cong va nghiem thu. 

- TCXDVN 389-2007 San pham betong du ung luc tien che. 

- TCXDVN 390-2007 Thi cong ldp dung ket cau betong cot thep ti6n che. 

- TCXDVN 274: 2002 Cau kien betong va betong due sSn. Phuong phap 

thi nghiem gia tai de danh gia do ben, do curng va 
kha nang chong nut. 

- TCXD 239: 2000 Betong nang. Chi dan danh gia cuong do betong 

tren ket cau cong trinh 

- TCXD 202 : 1997 Nha cao tang. Thi cong phan than. 

-TCXD 197 : 1997 Nha cao tang. Ky thuat che' tao betong mac 

400 - 600. 

- TCXD 200-1997 Nha cao tang. Ky thuat bom. 

- TCVN 5592- 1991 Yeu cau bao duong betong tunhien. 

- TCVN 3118- 1993 Betong nang. Phuong phap xac dinh cuong do nen. 

-TCVN 5641- 1991 Be: chua betong cot thep. Quy pham thi cong va 

nghiem thu. 
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- TCVN 5718 -1993. Mai va san trong cong trinh xay dung. Yeu cau 

chong tham nude. 

- TCXD 3934 - 1984 Nguyen lie thiet ke chdng an mon trong ket cau 

belong va betong cot thep. 

Trong cac tieu chua’n neu tren can chu y tori TCXDVN 356 - 2005 (co 
hieu lire tir ngay 25 thang 10 nam 2005 thay the TCVN 5574 : 1991) la tieu 
chuan goc dung cho thiet ke, thi cong, xay lap, kiem tra, danh gia chat luemg 
cac cong trinh betong va betong cot thep, Dieu khac biet quan trong giCra 
tieu chuan nay vdi tieu chuan 1991 la viec xac dinh cuomg do betong theo 
cap do ben. 


Cap do ben chin nen (keo) cua betong ky hieu bang chfi B (B t ) la gia tri 
trung binh thong ke cua cudng do chiu nen (keo) tuc thcri, tmh bang don vi 
MPa, vdi xac suat dam bao khong dudi 95%, xac dinh tren cac mlu lap 
phuong kich thude tieu chuan (150mm x 150mm x 150 mm) duqc che tao, 
dudng ho trong di6u kien tieu chu^n va thi nghiem nen (keo) d tuoi 28 ngay. 

Quan he giua cap do ben va mac betdng co the tham khao bang 4.1, 


Bang 4.1. Cudng do tinh toan cua betdng R b , R bt 
khi tmh toan theo trang thai gidi han thur nhat, MPa 
theo tieu chuan TCXDVN 356-2005 


Cap do 
ben 
(MPa) 

B 

B7.5 

BIO 

B12.5 

B15 

B20 

B25 

B30 

B35 

B40 

B45 

_ 

B50 

B55 

B60 

Mac M 

kg/cm 2 


150 

150 


250 

350 


450 



700 

750 

800 

Cucmg 
do nen 

lang tru 

R b 

4,5 

6,0 

7,5 

8,5 

11.5 

14,5 

17,0 

19,5 

22,0 

25,0 

27,5 

30,0 

33.0 

keo 

doc 

true R b , 

0,48 

0,57 

0,66 

0,75 

0,90 

1,05 

1,20 

1,30 

1,40 

1,45 

1,55 

1,60 

1,65 
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Khi co mot so lupng m^u thu n nhat dinh nhimg khong ft han 30 co the xac 
dinh dupe mac va sau do la cap do ben nen (keo) betong theo trlnh tu sau: 

Goi n 2 , n,... n k - so m§u co cung mot cudng do chiu nen tirong ung la 

R, R 2 , R,.R k . 

Tfnh gia tri cirdng do chiu nen trung binh R lb (mac betong M): 

n|R, + n-iRi +... + n i, R l- 




. 2 iv 2 


n 


l k lv k 


Xac dinh cac sai lech: B, = R, 


Rtb’ “ ^2 R(b’ 
Xac dinh do lech quan phuong - mot chuan: 


- Rk 


R 


lb 


a - 


fn ,B^ + n 2 B 2 +. + n k B k 

n -1 


Gia tri cirdng do chiu nen (keo) thap nhat kiem soat dupe: 

B=B m -xct 

Hay B = B M ( I - *v) 

6 day: 

v = a/R lb - he so phan tan lay theo tieu chuan hien hanh hoac theo so lieu 
thong ke, vdi betong thong thudng b&ng 0,135. 

X - so lupng chuan (xac suat dam bao khong thap hem 95%) b^ng 1,64. 

Gia tri tieu chuan R lc dam bao xac suat diroc goi la cap do ben B. 

Nhu vay so vdi mac betong B = 0,778 M (MPa) 

Ngoai nhung tieu chuan quy pham hien hanh trong nude con phai tuan 
thu cac hudng d&n ky thuat cua thiet ke da dupe cap co thaim quyen dupe 
set duyet hoac mot so tieu chuan cua nude ngoai co lien quan va dupe phep 
sir dung. 

4.1.3 Nh&ng noi dung co ban trong cong tac giam sat va kiem tra 
chat lupng ket cau BTCT do tai cho 

Trong cong tac thi cong cac ket cau BTCT nha va cong trlnh thi TCVN 
4453-1995 la van ban chfnh can dupe tuan theo. Tuy nhien ban tieu chuan 
nay mdi des cap tdi cac yen can ky thuat toi thieu de kiem tra va nghiem thu 
chat lupng thi cong cac ket cau betong va betong cot thep do tai chd. Tieu 
chuain dung cho cong tac thi cong, nghiem thu cac cau kien co ban betong 
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thirong va nang co khoi tfch y = 1800 -i- 2500 kg/nr. Cac ket cau betong ling 
lire trude, ket cau betong nhe, betong due san lap ghep, cac ket cau BTCT 
trong cac cong trinh dac biet can tuan thu cac tieu chuan, quy pham thiet ke 
va thi cong tirang ung khac. 

L Cong tac cop pha va da giao 

Cop pha va da giao can dugc thiet ke va thi cong dam bao do cung, on dinh, 
de thao lap, khong gay kho khan cho vice dat cot thep, do va dam betong. 

Cop pha va da giao can dugc gia cong va lap dung sao cho dam bao dung 
hinh dang va kich thude cua ket cau theo thiet ke. 

Cac loai cop pha dinh hinh. dugc gia cong tai hien truemg, nha may, hoac 
cop pha da giao tieu chuan dugc su dung theo chi dan cua don vi che tao. 

a. Vat lieu lam cop pha. 

Cop pha, da giao co the lam bang go va cac vat lieu dia phuemg khac. G6 
lam cop pha da giao dugc sii dung phu h(?p voi tieu chuan g6 xay dung hien 
hanh (TCVN 1075 - 1971). Cop pha phai dugc ghep km, khit de khong lam 
mat nuoc ximang khi do va dam betong, dong thoi bao ve betong mdi do 
dudi tac dong cua thdi tiet. 

Nen su dung cop pha da giao kirn loai khi phai luan chuyen nhieu lan 
nhat la doi voi nhung ket cau co kich thude tiet dien va khau do ldn. Doi vdi 
cac ket cau congxon co do vuon ldn, nhung ket cau vom, thudng phai do 
betong tren cac do cao ldn can su dung cop pha, da giao kim loai mdi dam 
bao cac yeu c£u ky thuat va chat lugng de ra. 

b. TTiiet ke van khuon, da giao 

Van khuon va he chong da phai dugc thiet ke va tmh toan theo cac trang 
thai gidi han ben va bien dang va dieu kien on dinh tong the va on dinh cue bo 

Tai trpng tac dong len van khuon bao gom : 

Tdi trong thong dung: 

- Trong lugng ban than co'p pha, da giao. 

- Trpng lugng khoi vua betong va cot thep co the lay bang 2500kg/m’; 

- Tai trpng do ngudi va dung cu thi cong: khi tmh toan cop pha san, vom 
lay bang 250daN/ m 2 , khi tfnh toan cot chong dd lay bang 100daN/m 2 . 
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Ngoai ra con phai kiem tra mat van khuon san, dam vcri tai trong tap 
trung do ngudi va dung cu thi cong la 130daN, do xe cai tien cho day betong 
la 350daN va tai trong do dam rung lay bang 200daN. Neu chieu rong cua 
cac ket cau van khuon ghep lai vori nhau nho hon 150mm thi luc tap trung 
noi tren dugc phan deu cho hai tarn ke nhau. 

Tai trong ngang: 

- Tai trong gio theo TCVN 2737- 1995, gia tri tai trong lieu chuan dugc 
phep giam 50% 

- Ap luc ngang cua betong mdi do tuy thuoc vao phuong phap dam va 
dugc xac dinh nhu sau: 

+ Khi dung d^m diii 

p = y.H khi H < R; 

p = y (0,27V + 0,78) k,... k 2 khi V > 0,5 va H > 4; 

+ Khi dung dam ngoai 

p = yH khi v> 4,5 vaH<2R! 

p = y(0,27 V + 0,78) k,k 2 khi V 4,5 va H 2m 
Cac ky hieu trong cac cong thurc tr£n la'y nhu sau: 
p - ap luc ngang t6'i da cua betdng tmh bang daN/m 2 . 
y - khoi lugng the tfch cua h6n hgp betong da d£m chat tmh bang daN/m' 
H - chi6u cao mdi ldp hdn hgp betong tmh bang m, 

V- t<5c do do betong tmh bang m/h, 

R - ban kinh tac dung cua d£m dui lay bang 0,7m. 

R[ - ban kfnh tac dung cua drim ngoai lay bang lm. 
k, = 0,8 d<5i vori bdtong co dd sut tCr 0,2 cm tori 4cm; 

= 1,0 khi do sut cua betbng tCr 4 d£n 6cm; 

= 1,2 khi dd sut cua betdng tur 8 den 12cm. 
k 2 = 1 -r 1,15 khi nhidt do cua hdn hgp be ttong tur 8 den 17°C; 

= 0,95 + 0,9 khi nhidt dd 18 + 32°C; 

= 0,85 khi nhidt dd trdn 33°C . 

Tai trong ngang tac dong vao van khuon khi do betong bang may va ong 
voi voi hoac do true tiep bang duomg ong tCr may betong lay bang 400 daN/m 2 . 
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Khi do true tiep tu cac thung co dung tfch nho hon 0,2m' lay bang 
200daN/m 2 , thung co dung tfch tu 0,2 den 0,8nv lay bang 400 daN/m 2 va ldn 
hon 0,8m 1 lay bang 600daN/m 2 . 

Khi tfnh toan cac bo phan cua cop pha theo kha nang chiu luc, cac tai 
trong tieu chudn neu tren phai duoc nhan vdi he so vugt tai sau day: 

1.1 -vdi trong luong ban than cop pha, da giao. 

1.2 - voi trong luong betong va cot thep. 

1.3 - voi tai trong do ngudi va phuong tidn van chuyen. 

Khi xac dinh do vong, chuyen vi cua cac bo phan van khuon dung cac gia 
tri tai trong tieu chuan. 

Do v5ng cua van khuon do tac dong cua tai trong khong duoc ldn hon cac 
gia tri sau: 

- Doi voi van khuon be mat lo ra ngoai cua cac ket ca'u lay bang 1/400 
nhip cua bo phan van khuon. 

- Doi voi v be mat bi che khuat cac ket cau: 1/250 nhip cua bo phan 
cop pha; 

- Do vong dan hoi cua g6 chong cop pha hoac do lun g6 chong cop pha 
la'v bang 1/1000 nhip tu do cua cac ket ca'u betong cot thep tuong ung 
van khuon 

Khi tinh toan 6n dinh cua cop pha va da giao phai xet den tac dong d6ng 
thcri cua tai trong gio va trong luong ban than. Neu cop pha duoc lap lien vdi 
cot thep thi phai tinh ca khoi luong cot thep. He so vuot tai doi vdi tai trong 
gid la 1,2 va 0,8 doi vdi cac tai trong chong lat 

He so an toan ve chong lcit khong duoc nho hon 1,25. 

Do vdng cua cop pha ket c&u dam, vom co khetu do ldn hon 4m xac dinh 
theo cOng thurc sau: 



1000 


6 day L - kh^u do ket ca'u tfnh bang m. 

Hien nay, thi cOng cac san nha nhieu tang theo phuong phap hai tSng rudi 
da duoc ap dung ph6 bien trong xay dimg nha nhi^u t^ng. Tuy nhien khi ap 
dung phuong phap nay can phai tien hanh cac bude tfnh toan va thiet k6' 
phuong an lap dat cac hO giao chong theo cac nguyen tac rieng. 
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Phircfng phap thi cong theo hai tang rudi cho phep sir dung kha nang chiu 
lire cua ket cau san betong ngay ca khi betong chira dat cubng do tinh toan 
thiet ke do vay c6 the giam so tang cay chong so vdi cac thi cong thong 
thubng. Bien phap chong lai la dung gian giao, tru do, cot, cot chong di6u 
chinh chong lai cau kien betong da thao van khuon trude thai han betong du 
cudng do thiet ke . 

Giao chong lai giup cho viec thao do van khuon nhanh de sir dung cho 
phan khac hoac tang tren cong trinh. Giao chong lai cho phep giam toi thieu 
luong van khuon cho cong trinh ma v£n dam bao tien do, giam gia thanh 
cong trinh. 

Giao chong lai giup cho viec chat tai thi cong a cac tang tren dupe thuan 
lai ma khong anh hudng chat lupng cong trinh. Tuy nhien viec thao van 
khuon sdm trude thdi han doi hoi phai chong lai mot phan va phai dupe tinh 
toan cu the cho tung trudng hop. 

He gian giao chong lai can dupe tinh toan tuy thuoc va tai trong san, 
chieu cao tang, cap do ben betong san va thdi gian thi cong mot tang. 

CAC DANG BAl TOAN 

Cac bai toan t£r A1 den C7 Cac bai toan D1 va D2 Cac bai toan tLf El dfen E7 


q q <ti 



Hinh 4.1: Ccic sa do chong lai theo tinh toan 
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He giao chong cac tang iren diroc bo tri thirang vai mat do 1,2 x 1,2m 
hay 1,5 x 1,5m cho san va 0,6 x 1.2m cho dam tuy thuoc vao ket qua tfnh 
loan kha nang chiu lire va on dinh cua he giao chong duqc su dung.(xem so 
do tfnh toan giao chong tren hinh 4.1). 

Trong tfnh toan he giao chong can kiem tra kha nang chong choc thiing 
tai dau giao va kha nang chong vong va chong nut cua betong san dam 6 giai 
doan chira dat cudng do thiet ke. 


Hann rr\t rhnnn fonn Iron 



Mat cat l-l & II I! 


Hinh 4.2: Sa do truyen idi tilth toan 

He cot chong lai co the’ dung giao chong thong thirang, nhirng can bo trf 
it nhat mot he giving ngang 6 giua cot theo ca hai phuong. Neu dung tru 
chong dan co dieu chinh chieu cao (Symon, Decken, Outinord, Mills ...) thl 
khong can co he girlng ngang. 
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Thdi diem chong lai theo timg phan doan, khi chong lai tang tren cung 
cua phan doan do da do betong xong d£ tranh hoat tai do thi cong. 

Trong t^ng chong lai van khuon thao den dau can chong lai ngay den do. 
Mot so trudng hop chieu day san qua nho, ty le giu’a chieu day va canh san 
tu khoang 1/45 den 1/60 ap dung bien phap chong lai khong co hieu qua ro 
ret. Trong trudng hop nay nen ap dung phixong phap van khuon hai tang giao 
chong va tien do thi cong betong giua tang cung phai dai hon. 

Can liru v khong chat tai khi dang thao cot chong, van khuon hoac dang 
chong lai. Thuc hi6n chong lai la ho trq cho cac cau kien trong thbi gian 
chua dat du cubng do thiet ke cho phep chiu cac tai trong phan bo ma c^n 
phai sdm chat tai. C6ng cu ch6ng lai phai co du kha nang chiu lire nhu he 
chong d5 ban dau. Cot chong phai bao dam on dinh khi chong lai. 

c. Lap dung da giao 

Lap dung da giao cop pha c£n dam bao cac ycu cau sau : 

- Be mat cop pha c£n ducrc chong dinh. cop pha thanh ben cua cac ket cau 
tuong, san, dam va cot nen lap dung sao cho phu hop vdi viec thao d5 sdm 
ma khong anh hucmg den cac ph^n cop pha va da giao con luu lai de chong 
d5 nhu cop pha day d^m, san va cot chong. 

- Tru chong cua da giao phai dat vifrig chac tren nen cimg, khong bi truot, 
va kh6ng bi lun khi chiu tai trong va tac dong trong qua trinh thi cong. 

- Khi 6n dinh cop pha bang day chang va moc neo c^n phai tinh loan so 
lucmg va vi tri 

- Trong qua trinh lap dung cop pha can cau tao mot s6 16 thich hop a phi'a 
dudi d£ khi co rua mat nen nude va rac ban co ch6 thoat ra ngoai, sau do 16 
nay duoc bit km lai. 

Cac yeu cau khi kiefm tra va nghidm thu cop pha, da giao bao gom : 

- Hlnh dang va kich thude, 

- Ket cau cop pha, 

- Do phing giua cac ta'm ghep noi. 

- Chi tiet chon ngam va dat sSn, 

- Chong dinh va ve sinh ben trong cop pha, 

- Do nghieng, do cao, 

- Ket cau da giao, cot chong da giao, do cung va on dinh da giao. 
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Sai lech cho phep doi vbi cop pha da giao da lap dung song nhu sau: 

- Khoang each giua cac cot chong cop pha tmh tren mbi met dai la 
± 25mm, va tren toan bo khau do ket cau la ± 75mm. 

- Sai lech mat phang cop pha va cac dubng giao nhau so vbi chieu thang 
dung hoac do nghieng thiet ke tinh tren m6i met dai la 5mm; 

- Sai lech true cop pha so vbi thiet ke la: 15mm doi vbi mong; 8mm doi 
vbi tubng va cot; 10 mm doi voi dam xa va vom, cung nhu cop pha trupt, cop 
pha leo va cop pha di dong. 

d. Cac yeu cau khi thao do cop pha 

Neu khong dung phuong phap chong lai, cop pha, da giao chi dupe thao 
do khi khi betong dat cubng do din thiet de ket cau chiu dupe trong lupng 
ban than va cac tai trong tac dong trong giai doan thi cong sau. 

Cop pha thanh cua d^m cot tudng co the dupe thao do khi betong dat 
cuong do tren 50 daN/cm 2 . 

Cac ket cau 6 vang, congxon, xend chi duoc thao cot chong va cop pha 
day khi cKdng do betong dat du mac thiet ke va da co doi trong chong lat 

Doi vdi cac cong trinh xav dung trong vung co dong dat va doi voi ca^ 
cong trinh dac biet tri so cuong do betong can dat de thao do cop pha chiu 
luc do thiet ke quy dinh. 

Cubng do betong toi thieu de thao do con nha da giao khi chua chat tai co 
thei lay bang : 

- 50% R doi voi ban, dam. vom co kh^iu do nho hon ?m 

- 70% R 2x doi voi ban, dam. vom co khau do tir 2-8m; 

- 90% R 2k doi vbi ban, dam vom co khau do lbn hon 8m. 

Thbi gian betong dat cac gia tri cubng do neu tr6n phu thuoc vao dieu 
kien bao dubng va di£u kien thbi tiet b cac vung mien khi hau khac nhau 
trong nubc. 

Cong tac gian giao, cop pha cho thi cong nhirng d£m congxon co d6 vuon 
tir trdn 5m, d^m, dan mai, mai vom khau do lbn (hinh 4.1.3) c^n co nhirng 
bien phap dac bi6t nham ngan ngira cac bien dang lbn cua cop pha va do lun 
cua he giao chbng trong thbi gian betong dang dong cung. Khi phat hien 
nhung v6't nut tren be mat nhirng ket cau trong thbi gian nay c&n tim nguyen 
nhan va phai xir ly kjp thbi. 
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Doi vai cac ket cau betong c6 chieu cao lan hay chi6u dai lan can xir 
dung cac he van khuon dac biet nh^m chong phinh va bao dam do ph^ng be 
mat ket cau (hinh 4.3). 



* a ■ * ■ - 























Hinh 4.4: Sir dung he dew ddo lea cho ket can t if dug belong chieu can Idn 


2. Cong tac cot thep 

a) Yeu cau chung 

Cot thep dung trong ket cau betong phai clam bao cac yeu cau cua thiet ke 
va phu hop vc5fi TCXDVN 356 : 2005 va cac lieu chuan, quy pham khac co 
lien quan. 

Doi vai moi loai thep, ngoai chung chi ve cac chi tieu ca ly, hoa ly cua 
noi s;in xuat van can phai lay miu thi nghiem kiem tra theo cac tieu chuan 
ve thir uon, thu keo (TCVN 197-1995. Kim loai- phuong phap thu keo.. 

Doi vbi nhung loai thep khong co nhung chung chi va nguon goc khong 
du tin cay can tien hanh thu vai so luang Ian cac m&u de co the xac dinh 
cuctng do tieu chuan theo cong thurc 


R sn = R(1 - 1,64VJ 

C) day: 

R - gia tri trung binh gi6i han chay mSu thu doi vai thep co them chay ro 
ret hoac lay theo gidi han chay quy ude tuang ung vdi bien dang du b4ng 
0,2% doi vdi thep khong co them chay; 

V a - so bien dong gidi han chay hay gidi han ben lay khong nho han 0,12 
khi co dudi 10 so lieu tin nghiem chuan. 

Khong nen su dung trong cung mot cong trinh nhieu loai thep co hinh 
dang kich thude hinh hoc nhu nhau nhung tinh chat ca ly khac nhau. 
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Can kiem tra thucmg xuyen kfch thudc tiet dien (dudng kinh cot thep) va 
hlnh dang go i thep sao cho phu hup vdi dien tfch tiet dien cot thep tinh toan 
trong thie't ke duoc lay theo ti6't dien cot thep tron trcm. Boi vay khi dung 
thep gd thi ducmg kmh danh nghia cua cot thep g6 phai tuomg ung vdi dudng 
kinh cua thanh thep tron trcm co dien tich tid't dien b&ng nhau. Thi du theo 
bang 4.kich thudc tifit dien va hinh dang gd theo TOCT 5781-82 cua Nga thi 
thep co dudng kinh danh nghia <j)10 thudc nhom All co dudng kinh trong la 
8,7mm va dudng kinh ngoai la 11,9mm (hinh 4.5). 



Hinh 4.5: Dang thep co gd theo tieu chuan Nga 
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Cac thanh thep bi bep, bi giam tiet dien khdng dupe vupt qua gidi han cho 
phep la 2% dudng kfnh. Neu vugt qua gidi han nay thi loai thep do dupe su 
dung theo tiet dien thuc te con lai. 

Hien tren thi trudng thep xav dung trong nude rat phong phu doi hoi 
chung ta phai het sue chu y tdi viec kiem tra thudng xuydn cac dac trung 
co ly sao cho phu hop vdi thiet ke khdng chi dudng kmh va so' luefng 
thep thanh. 

b) Cat va non cot thep 

Cht va uon cot thep chi dupe thuc hien bUng cac phuctng phap co hoc. 

Cot thep phai dupe cat uon phu hop vdi hinh dang, kich thude cua thiet 
ke. San pham cot thep da cat va uon dupe tien hanh kiem tra theo tirng 16. 
M6i 16 gom 100 thanh thep ciing loai da cat va uon, cu mdi 16 lay 5 thanh 
bat ky de kiem tra, tri so sai lech khong vupt qua cac gia tri sau day; 

- 5mm cho phep sai ldch ve kich thude theo chieu dai cua thanh cot thep 
chiu luc cho mdi met dai va 20mm cho toan bo chieu dai; 

- 20mm cho vi tri die’m uon. 

c) Han cot thep 

Lien ket han co the thuc hien bang nhi6u phUOTg phap khac nhau, nhung 
phai bao dam yeu c&u thiet ke. 

Khi chon phuemg phap va cong nghe han phai tuan theo cac tieu chuain. 
chi dan han cot thep va chi tiet dat san trong ket ca'u betdng cot thep. 

Viec lien ket cac loai thep co tinh han thap hoac khong dupe han can thuc 
hien theo chi dan cua co so che tao. 

Khi han doi dau cac thanh cot thep can nong bang may han tu dong hoac 
ban tu dong phai tuan theo Tieu chuan 20 TCVN 72-77 "Quy dinh han doi 
d£u cot thep tron”. 

Han diem tiep xuc thudng dupe dung de che tao khung va ludi thep co 
dudng kinh nho horn 10mm doi vdi co't thep keo nguoi va dudng kfnh nho 
han 12mm doi vdi thep can nong. 

Han ho quang dupe dung trong cac trudng hop sau : 

- Han noi dai cac thanh cot thep can nong co dudng kinh ldn han 8mm; 
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- Han tat ca cac chi tiet dat san. cac bo phan cau tao va lien ket trong cac 
moi noi lap ghep. 

Noi chung cac moi noi deu phai dap ung cac yeu cau: be mat nhan, 
khong chay khong dirt quang, khong thu hep cue bo va khong co bot, dong 
thofi bao dam chieu dai va chieu cao duong han theo yeu cau thiet ke. 

Lien ket han dupe tien hanh kiem tra theo tung chung loai va tung 16. M6i 
16 gom 100 moi han hoac 100 cot thep loai khung, loai luoi han. Nhung 16 
san pham nay duac ki6m tra theo nguyen t4c sau.: 

- M6i 16 lay 55 san pham nhung khong ft hem 5 iMu de kiem tra kich 
thuoc, 3 m^u de thu keo, 3 miu de thu uon; 

- Kiem tra cac sai lech so v6i thiet ke doi voi san phlm cot thep va moi 
han trong do muc cho phep xe dich thanh nep so voi true cua moi han co 
khuon la 0,1 d va 0,5d cho cac thanh nep so voi true cua moi han theo 
huong doc. 

- Chieu sau vet lorn cho tia ho quang o thep tarn va thep hinh khi han voi 
thep iron va thep co go la khong qua 2, 5mm. 

- So lupng 16 r6ng va xi ngam vao trong moi han khong qua 2 ch6 
dubng kinh thanh nho honl6mm va khong qua 3 16 khi duong kinh thanh 
tren 16mm. 

Duong kinh trung birth 16 r6ng va xi ngam vao moi han cho phep tu 
1 - 1,5mm. 


d) Noi huge cot thep 

Viec noi buoc (noi ch6ng len nhau) doi v6i cac loai thep dupe thuc 
hien theo quy dinh cua thiet ke. Khong noi 6 cac vj tri chiu lire 16n va ch6 
uon cong. 

Trong mot mat cat ngang cua tiet dien ket cau khong noi qua 25% dien 
tfch t6ng cong cot thep chiu luc doi vdi cot thep tron tron va khong qua 50% 
doi vdi cot thep co gcf. 

Viec noi cot thep buoc phai thoa man cac yeu cau sau: 

Chieu dai noi buoc cua cot thep chiu luc trong cac khung va ludi thep cot 
thep khong dupe nho hem 250mm doi v6i thep chju keo va khong nho hem 
200mm doi vefi cot thep chiu nen. 
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Chieu dai doan noi buoc cot thep lay nhir sau: 

- Doi vai cot thep tran can nong bang 35d cho moi noi trong vung chiu 
keo, va 25d cho cot thep trong vung chiu nen khi mac belong nho han 150; 
khi mac betong 200 la 30d trong vung chiu keo va 20d trong vung nen; 

- Doi vai cot thep co ga can nong bang 30d cho moi noi trong vung chiu 
keo va 20d trong vung nen khi mac betong < 150 va 25d trong vung chiu keo 
va 15d trong vung nen doi vai betong mac > 200 (d - durang kmh cot thep). 

Trong cac moi noi can buoc it nhat 3 vi tri (a gitfa va hai dau) bang day 
thep mem co dufrng klnh 1mm. 

Noi cot thep trong tirng mat cat ngang luon phai thoa man cac yeu cau ve 
khoang each thong thuy giura cac cot chiu lire, chieu day lap betong bao ve. 
khoang each giira cac hang cot thep. Trong dieu kien that dac biet co the 
dung phirang phap noi chap cac cot thep doc trong cot bang han. 

Tren hinh 4.6 viec noi 
cot thep trong dam khong 
dam bao cac yeu cau cau 
tao ve khoang each thong 
thuy va so thanh noi trong 
ciing mot mat cat ngang. 




llinh 4.6: Noi sai c/uy clinlt 
tren ciing mot mat cat 


ow • 'V, . 
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e) Noi cot thep bang phuc/png phap dap ep 

Doi vdi cot thep co go dudng kfnh tCr 18 - 40 mm, phircmg phap noi bang 
ong long dap ep hoac khong dap ep da dirge su dung pho bien a nude 
ngoai. 0 trong nude gan day da bat dau Crng dung phircmg phap dap ep ong 
long bang kfeh. Doi vdi cac ket cau co ham luong thep cao thudng phai 
dung cot thep tiet dien ldn nen khi dung noi buoc hay noi han dau khong 
hieu qua bang each noi bang ong long. Ngoai viec dam bao khoang each 
thdng thuy giira cac cot thep con giam dugc mot khoi lugng thep noi dang 
ka (hinh 4.7). 


Ong ndi C6t thep ntfi 



7. Quci can bang 8. 6ng dan d£u 9. Xe tarot nho 

10. Khuftn ep 11. Dircmg ki£m tra 

Hinh 4.7: Noi cot thep bang cong nghe ep dap 
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Hien nay, da ban hanh Tieu chuan TCXD 234-1999 - Huong dan thiet ke, 
thi cong va nghiem thu moi noi cot thep co go bang phuong phap dap ep ong 
noi. Trong ban tieu chuan nay cung cap day dii cac so lieu thiet ke, cac chi 
dan thi cong va nghiem thu moi noi bang phuong phap dap ep ong long phu 
hop voi vat tu va trang thiet bi co trong nude. 


f) Cong tdc lap difng cot thep. 


Khi lap dung cot thep, cac b6 
phan lap dung truoc khong duoc 
gay trb ngai cho cac bo phan lap 
dung sau. Co bien phap on dinh 
vj tri cot thep khong de bien 
dang trong qua trinh do betong. 

Khi dat cot thep va cop pha 
tua vao nhau tao thanh mot to 
hop cung thi cop pha chi duoc 
dat tren cac giao diem ciia cot 
thep chiu lire va theo dung vi tri 
quy dinh cua thiet ke. 

Viec cdt noi cot thep cot 
khong dung yeu cau se lam giam 
dang ke den kha nang chiu luc 
cua tirng cau kien (hinh 4.9). 



Hinh 4.8: Co the noi cot thep bang ong long 
loan bo cot thep tren mot mat cdt. 


Viec cat noi cot thep cot khong dung yeu c£u se lam giam dang ke den 
kha nang chiu luc cua tirng cau kien. Trong cac tiet dien dam va cot co ham 
lircrng cot thep vuot qua cac gia tri hop ly thucmg dan t6i nhung kho khan 
trong viec noi, dat thep nhat la tai cac nut khung. Trong tritong hop nay 
tluf&ng xay ra hien tifong if thep khong dam bdo khodng each giila cac thanh 
vd co the dan tdi pha hoai gidn, xuat hien met sdm trong betong - trai vdi 
nguyen ly thiet ke ket edit betong cot thep. Bdi vay tic van giam sat can phat 
hien sdm died nay de cung thiet kedieu chinh kip thdi. 


Vi tri cot thep trong tiet dien co y nghia quan trong dam bao chinh xac 
kha nang chiu luc cua ket cau. Bat cu mot sai so nao vuot qua cac gidi han 
cho phep d6u khong duoc chap nhan. 


305 





II 

|i* 

,i#t! 


liinh 4.9: Col ihep not lam gidm khd ndng chin life ciia tiet dien 


Viec sir dung cac cu dinh hlnh 
d^ giur on dinh cot thep cot dong 
thoi dam bao dung vj trf cot thep 
trong cau kien (hlnh 4.10) dam bao 
cho su lam viec cua ket cau phu 
hop v6i veu c&u tinh toan thiet ke 
cot thep va lam bang cac vat lieu 
khong an mdn cot thep va khong 
pha huy betong, thirong la tu 
belong due sSn co mac 16n hon mac 
thiet ke. 
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Hinh 4.10: Dung a? ban iItep 
de dinh vi col thep 








Sai lech chieu day Idp betong bao ve so vdi thiet ke khong duoc vuot qua 
3mm doi vdi chieu day Idp bao ve nho hon 15mm va 5mm doi vdi chieu day 
Idp bao ve ldn hon 15mm. 

Viec lien ket cac thanh cot thep khi Dp dung can dam bao: 

- So luong moi noi buoc hay han dmh khong nho hem 50% so dieim giao 
nhau theo thu tu xen ke; 

- Trong moi trudng hop, cac goc cua dai thep vdi thep chiu luc phai buoc 
hoac han dmh 100%. 

Cac gia tri sai lech cho phep doi vdi cot thep da lap dung dupe lav nhu sau : 


Khoang each giira cac thanh chiu lire dat rieng biet 

- Dd’i vdi ket cS'u khd'i lorn.± 30mm; 

- Doi vdi cdt dam va vom.10mm; 

- Doi vdi ban, tudng va mong dudi ket cau khung.20mm. 

Khoang each giiia cac hang cdt thep khi bo tri nhieu hang theo chidu cao: 

- Doi vdi ddm khung va ban co chi^u day ldn hon 100mm.5mm; 

- Doi vdi vi tri cac moi han trong khung va tudng mong .2,5mm. 

- Doi vdi cac bo phan cdt thep trong ket cau khung, 

dan tren mat bang 50mm, va theo chieu cao .30mm. 

yj Kiem tra va nghiem thu cong tdc cot thep 
Kiem tra cong tac cdt thep bao gom cac phan viec: 


- Su phu hop cua cac loai cdt thep da dua vao sir dung so vdi thiet ke; 

- Cong tac gia cong cdt thep, phuong phap cat, uon va lam sach be mat 
cdt thep v.v...; 

- Cong tac han: bac tho, thiet bi que han, cong nghe va chat luong moi han. 

- Van chuyOn va Dp dimg cdt thep. 

- Su phu hop cua viec thay ddi thiet ke neu co. 

Thdi didm va so Dn kiem tra cong tac cdt thep can duoc lien hanh 
nhu sau: 

- Khi kiem tra hinh dang ktch thude, chi lieu co ly vat lieu mdi Dn nhan 
hang va thir m^u trude khi gia cong; 


307 









- Trudc khi gia cong phai kiem tra quy trinh cat, uon thep; 

- Trudc khi thirc hien cong tac han phai kidm tra thi6't bi (theo dinh kv 3 
thang 1 l£n) va bac thq theo quy dinh; 

Ngoai viec kiem tra moi han bang lay mau khi c£n thiet hoac khi nghi 
ngd co the tien hanh kiem tra bang sieu am theo TCVN 1548 - 1985; 

- Xac dinh vi tri, kich thirdc va so luong thep chd va chi tiet dat san phai 
duqc kiem tra trade khi do betong; 

- Kiem tra cac moi noi buoc, lap dung cot thep bang mat thirofng (thirdc 
do chieu dai) phai tien hanh trong khi lap dung va khi nghiem thu; 

- Viec kiem tra bang tinh toan chung loai cot thep phai duoc ti6'n hanh 
trudc khi gia cong cot thep; 

Khi nghiem thu cong tac cot thep phai bao gom cac ho so sau day: 

- Cac ban thiet ke' co ghi d£y du su thay doi v6 cot thep trong qua trinh 
thi cong; 

- Cac ket qua kiem tra miki thu ve cha't luong thep, moi han va chat luong 
gia cong cot thep; 

- Cac bien ban thay doi cot thep tren cong trudng so vdi thiet ke; 

- Cac bidn ban nghiem thu trong qua trinh lap dung cot thep; 

- Nhat ky thi cong. 


3 . Cong tac betong 

a) Vat lieu de san xua't betong 

Cac vat li6u de san xua't betong phai dam bao yeu c£u ky thuat theo cac 
tieu chu&i hien hanh, ddng thdi dap ung cac yeu c£u bo xung cua thiet ke. 

• Ximang 

Ximang la cha't ke't dinh quan trong trong hdn hop betdng, khi su dung 
phai tuan thu triet de cac quy dinh trong cac tieu chudn ky thuat hien hanh 
v6 cha't luong. Chung loai va mac ximang phai phii hop vdi thiet ke va cac 
di6u ki6n, tinh cha't, dac diem mdi trudng lam viec cua ke't ca'u edng trinh. 
Viec xu dung ba't ky loai ximang nao deu phai co chung chi cua noi san 
xua't. Ngoai cac chung chi cua noi san xua't van phai la'y mlu ximang de 
thi nghiem xac dinh cac chi tieu co ly hoa can thiet theo cac tieu chu£n 
hien hanh. 
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Viec kiem tra ximang tai hien trudng nhat thiet phai ti6n hanh trong 
cac trudng hop khi thiet ke thanh ph£n betong, khi co sir nghi ngd ve chat 
lirctng cua ximang, 16 ximang da duqc bao quan tren 3 thang ke tir ngay 
san xuat. 


• Cat 


Cat dung lam betong nang phai thoa man cac yeu c&u cua tieu chu^n 
(TCVN -1770-1986 Cat xay dung - yeu cau ky thuSt). Va phai duqc thi 
nghiem kiem tra theo cac tieu chu^n tuong ung. 

Neu dung cat vung bien hay viing nude la nhat thi£t phai kiem tra ham 
luqng CL” va SO^ - . Neu dung cat mo, cat doi thi can phai kiem tra ca ham 

luqng Silic vo dinh hinh. 


• Cot lieu lan 

Cot lieu ldn dung cho betong bao g6m da dam nghidn dap tir da thien 
nhien, va phai dam bao chat luqng theo quy dinh cua TCVN 1771 - 1986, 
Da dam, soi dam, soi dung trong xay dung. 

Kich thudc da dam, soi dung cho betong phai phu hop vdi nhung quy 
dinh sau: 

- Doi vdi ban, kich thuac hat lan nhat khong duqc ldn hon 1/2 chieu 
day ban. 

- Doi vai ket cau ddm, cot betong cot thep, kich thudc hat ldn nhat kh6ng 
duqc lan han 3/4 khoan each thong thuy giua cac thanh cot thep va 1/3 chieu 
day nho nhat cua ket cau. 

- Doi vai cong trinh thi cong bang cop pha truqt, kich thudc hat ldn nh£t 
khong qua 1/10 kich thudc canh nho nhat mat cat ngang cua ket ca'u. 

- Khi van chuyen betong bang may bam betong, kich thudc hat ldn nhat 
khong duqc ldn han 0,4 dudng kinh trong cua vdi bam doi vdi soi va 0,33 
doi vdi da dam; 

- Khi d6 betong bang ong voi voi, kich thudc hat ldn nhat khong ldn hon 
1/3 ch6 nho cua dudng kinh ong. 


• Nude 

Nude dung d6 tron va bao dudng betong phai dam bao yeu c&u cua 
TCVN 4506 : 1987 - Nude cho betong va vua - yeu c3u ky thuat. 
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Khong dung nude thai cua cac nha may, nude bain tu he thong thoat nude 
sinh hoat, nude ho ao chura nhieu bun v.v... 

Nude dung de riira cot lieu va dung de tron vCra betong can dupe kiem tra 
ham luong cac muoi hoa tan: khong duoc ldn hon 0,6 kg/m3 va khong ducrc 
Idn 0,2% khoi luong ximang. 

• Phu gia 

Viec siir dung phu gia phai dam bao : 

- Tao ra tinh nang phu hop vdi cong nghe thi cong; 

- Khong gay tac hai tdi yeu cau chju lire cua ket cau. 

- Khong co cac thanh phan hoa hoc an mon cot thep dac biet doi vdi ket 
cau betong urng luc trude. 

Nen han che dung cac loai phu gia dong cung nhanh vdi muc dich phat 
trien nhanh cudng do va tang mac betong so vdi yeu c<iu cua thiet ke dac biet 
doi vdi ket cau chiu uon, chiu keo. 

Khi dung phu gia c£n theo roi hien tuerng bien dang va nut tren be mat 
betong trong qua trinh dong cung. Neu co vet nut tren ket cau c£n ngung 
ngav viec sudung phu gia. 

Cac loai phu gia su dung phai co chung chi cua co quan quan ly nha nude 
cong nhan. Viec sir dung phu gia c6n tuan theo chi dan ciia noi san xuat. 

• Chat don 

ChS'l don la nhung chat khoang min co the them vao betong de cai thien 
mot so tmh chat cua hdn herp belong. Co hai loai chat don : chat don d dang 
tro va chat don co hoat tinh (bot xi quang, tro nhiet dien, bot puzolan). 

Cac chat don phai bao dam khong gay an mon cot thep va khong anh 
hudng den tuoi tho cita betong. 

Khi sir dung chat don phai thong qua thi nghiem de co dii co so kinh te kv 
thuat, dong thdi phai dupe co quan thiet ke va chit dau tu dong y. 

b) Thiel ke thanh phan belong 

Doi vdi betong mac 100 co the sir dung bang 4.tinh san de xac dinh thanh 
phan betong. 

Doi vdi betong mac 150 trd len thi thanh phan betong phai dupe thiet ke 
thong qua phong thi nghiem (tinh toan va due miu thi nghiem). 
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Khi thiet ke thanh plum betong phai dam bao nguyen tac sir dung dung 
vat lieu se dung de thi cong. Do sut hoac do cung cua hdn hop betong phai 
duoc xac dinh tuy thuoc tinh chat cong trinh. ham luong cot thep. phuong 
phap \ an chuyen, phuong phap dd betong va dieu kien thoi tiet. 

Do sut va cudng do cua hon hop betong tai vi tri do co the lay nhu sau: 

- Mat dudng, nen nha, ket cau khoi Ion, tubng chin, mong khoi : 20mm 
cho dam may va tir 20 - 40mm cho dam tay; 

- Ket cau dam ban, iifang mong. pheu xilb, cot, cac ket can do bang cop 
pha di dong: 50 - 80mm cho dam may va 80 - 120 cho dam tay; 

- Car ket can do bang betong born: 120 - 200mm 

Khi cot lieu aim c^n giam hot luong nude tron nhung giu nguyen do sut 
thiet ke. Khi can tang do sut h6n hop betong cho phu hop vdi dieu kien thi 
cong thi co the them nude va ximang de giu nguyen ty le N/X; 

Thanh phAn belong co the dupe hieu chinh tai hien trudng tren nguyen t^c 
khdng lam thay doi ty le N/X cua thanh phdn betong da thiet ke. 

c) Che tao hon hop belong 

Ximang. cat. da, soi va cac chat phu gia long de che tao hon hop betong 
dupe can dong theo khoi luong. Nude va chat phu gia can dong theo the ti'ch. 

Sai so cho phep khi can dong cua thanh plum betong co the la : 

± \ ‘7( cho ximang va phu gia dang but; 

± V/< cho cat da dam hoac sbi; 

± 1 c /c nude va phu gia long. 

Do chinh xac cua thiet bi can dong phai kiem tra mdi dpt do betong. 

Thai gtan tron hdn hop betong dupe xac dinh theo dung tich cua may tron 
va dp sut veu cau cua belong. 

d) \ an chuyen hdn hop belong 

Viec van chuyen hdn hop belong tir noi tron den noi do can dam bao cac 
ydu cau phuong lien van chuyen khdng de belong bi phan tang, bi chay nude 
ximang va bi mat nude do nang; 

Thoi gian cho phep luu hdn hop betong trong ijua trinh van chuyen. Thoi 
gian nav phai dupe xac dinh b^ng thi nghiem tren co so dieu kien thoi tiet. 
loai ximang va loai phu gia sir dung. 
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Neu khong co cac so lieu thl nghiem c6 the lay: 

+ 30 phut o nhiet do tren 30°C, 

+ 45 phut o nhiet do 20 - 30°C, 

+ 60 phut o nhiet do 10 - 20°C, va 90 phut o nhiet do tur 5 - 10°C. 

Van chuyen h6n hop betong bang thu cong chi ap dung vdri cu ly khong 
xa qua 200m. Nhimg neu bi phan tang phai tron lai. 

Neu van chuyen bang thiet bi chuyen dung vira di vira tron thl cong nghe 
van chuyen dupe xac dinh theo cac thong so cua thiet bi. 

Khi dimg may bom betong de van chuyen phai dam bao thanh phan, do sut 
cua hon hop betong dong thoi phu hop v6i tmh nang ky thuat cua thiet bi bom. 

Khi van chuyen bang bang chuyen phai dam bao cac yeu cau sau: 

- Cau tao mat lam viec cua bang chuyen theo dang hinh mang va dung 
loai bang chuy6n cao su. Bang chuydn phang chi sir dung khi chieu dai 
ducmg van chuyen du6i 200m; 

- Toe do van chuyen cua bang chuyen khong virpt qua 1 m/s; 

- Goc nghieng cua bang chuyen khong vircrt qua cac tri so cho phep bang 
15° doi voi dp sut tCr 40 - 80mm. 


e) Do va dam betong 

Viec do betong phai dam bao khong lam sai lech vi tri cot thep va chieu 
day IPp betong bao ve; betong phai dupe do lien tuc cho tori khi hoan thanh 
mot ket cau nao do. De tranh su phan tang chieu cao roi tu do cua h6n hop 
betong do khong vupt qua 1,5m. Khi chieu cao roi tu do 1dm hon l,5m phai 
dung mang nghieng hoac ong voi voi. Neu chieu cao roi tren 10m phai dung 
ong voi voi co thiet bi cha'n dong. 

- Khi dung mang nghieng thl mang phai kin va nhan. Chidu rong cua 
mang khong dupe nho hon 3 - 3,5 lan duong kmh hat cot lieu 1dm nhat. 


Trong khi do betong phai: 

- Giam sat chat che hien trang cop pha da giao de su ly kip thefi neu co su 
co say ra; 

- Theo roi chat che dp phinh cua cop pha thanh de su ly kip thefi khi co 
su co; 
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- 0 nhung vi trf ma ca'u tao cot thep va cop pha khong cho phep d^m may 
mdi dupe dam thu cong; 

- Khong diroc de nude mira roi vao h6n hop belong. 

Trong trubng hop phai ngimg do betdng qua thdi gian quy dinh thi phai 
dpi den khi betong dat 25 daN/cm 2 mdi dupe do tiep va trudc khi do lai phai 
xu ly be mat (lam nham va do nude ximang hoac vua betong co phu gia no). 

Chieu day Idp do bdtong tuy thuoc phuong phap dam va mat do cot thep 
trong ket ca'u nhung khong qua 20cm. 

• Do betong cot, tudng: 

- Khi chibu cao cot dudi 5m va tudng co chieu cao dudi 3m nen do lien tuc, 

- Khi chieu cao cot tren5m va tudng co chi6u cao tren 3m nen chia lam 
nhi6u dot do betong nhung phai dam bao mach ngung hop ly ca ve mat 
chiu luc. 

• Do betong ban, dam khung: 

- Ket cau khung nen do lien tuc gitra dam va ban; 

- Cot hay tudng do dam, ban dd xong nen dung lai 1,2 gib de betong co 
du thdi gian co ngot ban dau mdi tiep tuc do betong dam va ban. Trubng hop 
khong c£n do betdng lien tuc thi mach ngimg thi cong d cot va tudng dat 
each mat dudi cua dim va ban tur 2 - 3cm. 


• Do betdng ket ca'u vom: 

- Cac ket ca'u vom phai do betdng dong thdi tur chan vom len dinh vom 
khong do ben thap ben cao; 

- Vom co khau do dudi 10m nen do betdng lien tuc tur chan den dinh vom; 

Doi vdi cac mai vom khau do ldn cung nen do lien tuc tir dudi len va do 
lien tuc theo dang hinh vanh khan, khong de cac mach ngumg thi cong trong 
tung dpt do cac vanh khan. Neu phai de mach ngumg thi phai dupe su dong y 
cua thiet ke ve vi tri va phai tien hanh xu ly cac mach ngung bang vua 
betdng co phu gia nb. Khi do betdng tudng hoac cac ket cau bien nhu dam, 
dan dd vom phai dam bao cac ldp do be tong phai len deu va do dan cho den 
do cao each chan vom 30 - 40cm thi dung lai. Phan betdng tiep giap vdi 
chan vom c£n dupe xir ly theo yeu cau cua thiet ke. 
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Hinh 4.11: Thi cons ' mui >'4w 


g) Mach ngi'tng thi cong 

Ve nguyen tac can chon vi tri mach ngung thi cong d nhung vj tri c6 
nhung lire nho va khong de phat sinh nhung bien dang va nirt cua ket cau 
betong. Boi vay c^n tham khao y kien cua thiet ke de chon vi tri mach ngung 
thi cong cho hop Iv. 

Mach ngung theo phuong nam ngang nen dat 6 vj tri co chieu cao bang 
chieu cao cop pha.Trudc khi do lop betong moi, can xu ly be mat lop betong 
d6 truoc nhu lam nham, lam aim va trong khi do can dSm len dam bao tinh 
lien khoi cua ket cau. Doi voi ket cau co chieu day tren 20cm va betong khoi 
Ion can dat luoi thep (6 luoi 5 - 10mm) va co khuon ch^n. 

Mach ngung thi cong theo chieu thdng dung hoac theo chieu nghieng 
ciin cau tao bang luoi thep. hoac bang cac bang each nuoc bang chat deo 
chuyen dung. 

Doi voi ket cau thong thuong nhu dam, cot co the dat mach ngung thi 
cong o cac vi tri sau: Doi voi cot: 6 mat tren cua mong, 6 mat dudi dam. xa, 
cong xon do dam cau true hoac o mat tren cau true. Dam co kich thude ldn 
va lien khoi voi ban thi mach ngung bo tri each mat dudi cua ban tu 
2 - 3cm. 
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Hinh 4.12: Mach di'fng cho mat vom khan do lefn 63m 


Khi do betong cac tarn san co sudn theo hudng song song vdi dam phu thi 
mach ngirng thi cong bo tri trong khoang 1/3 doan giCra ciia nhip dam. Khi 
dd betong song song vdi dam chinh thi mach ngirng thi cong bo tri o trong 
hai khoang giCra cua nhip dam va san (m6i khoang dai 1/4 nhip). 

Khi 66 betong khoi lcm. vom. tnai vom vo mong. be chda, thap chua va 
cac bp phan phufc tap cua cong tiInh, mach ngirng thi cong phai thirc hien 
theo quy dinh cua thief ke. 

Viec do be tong khep kin cac khoi chen dupe thirc hien sau khi cac khoi 
d6 truoc da co ngot va nhict dp da giam tirong ung vdi quy dinh trong thiet 
ke to chuc thi cong. Doi vdi mong chiu tai trong dong nen do betong lien 
tuc khong co mach ngirng thi cong. Truong hop c^n co mach ngimg thi phai 
dupe thiet ke quy dinh. 

Betong dd theo phuong phap bac thang (cung mot luc do hai, ba ldp) chi 
ihuc hien khi da co thiet ke thi cong va cac chi dan vP cong nghe do betong 
bac thang. 

Khoang thdi gian ngirng cho phep giua cac ldp do betong phai qua thi 
nghiem. can cur vao nhiet dp moi trudng, dieu kien thdi tiet, tinh chat cua 
ximang sir dung va cac nhan to khac. 
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Neu khong co dieu kien thf nghiem c6 the tham khao cac so lieu trong 
bang 4.2. 

Bang 4.2. Thai gian ngumg cho phep khi do betong 
khong co phu gia (phut) 


Hinh 4.13: Mach citing cho lifting tang ham dung cac vat lieu mem 


Chit y: Neu thtii gian tarn ngting vital qua thtii gian quy dinh trong bang 4.2 thi 
phdi xi( ly be mat betong. 


Nhiet do trong khdi 
khi d6 betong, °C 

Ximang Pooclang 

Ximang pooclang - xi, 
ximang puzolan 

Lem han 30 

60 

90 

20-30 

90 

120 


10-20 
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Khi phai xir ly can there hien nhu sau : 

Cudng do cua lap betong ben dudi chtra dat den 25 daN/cm 2 thi khong 
dugc lam cong tac chuain bi a Iren mat de do ldp betong khac; 

Mat betong da dong ket sau 4 - 10 gib thi dung voi phun nude, ban chai 
sat lam nham mat be tong sau do lam ve sinh, hut kho nuac va rai mot ldp 
vua ximang cat vang day 2 - 3cm. 

h) Dam betong 

Viec dam betong phai dam bao cac yeu cau sau : 

- Co the dung cac loai dam khac nhau, nhimg phai bao dam sao cho khi 
dam betong dugc dam chat va khong bi rd. 

- Phai bao dam betong dugc dam ky. Dau hieu de nh^n biet betong da 
dugc dam ky la vua ximang khong noi len be mat va bgt khi khong con nua. 

- Khi can dam lai betong thi thoi diem dam thich hgp la 1,5-2 gid sau 
khi dam lan thu nhat. Dam lai betong chi thich hgp cho cac ket c&'u co dien 
tfch be mat ldn nhu san, mai, san bai, mat duong... Khong dam lai cho 
betong khoi ldn. 

/) Bao dtidng betong 

Sau khi do, belong phai dugc bao duong trong dieu kien co do ^tm va 
nhidt do can thiet de dong ran va ngan ngua cac anh hudng co hai trong qua 
trinh dong ran ciia betong. Cong vice nay dugc coi la yeu cau bat buoc trong 
qua trinh dong ran betong. 

Bao duong am la qua trinh giCr cho betong co du do am can thiet d6 ninh 
ket va dong ran sau khi tao hinh. Phuong phap va quy trinh bao duong am 
thuc hien theo TCVN 5529 : 1991 "betong nang - Yeu cdu bao dudng tu 
nhi£n". Trong thdi ky bao dudng, betong phai dugc bao ve chong cac tac 
dong co hoc nhu rung dong, luc xung kich, tai trong va cac tac dong co kha 
nang gay hu hai khac. 

Tuy thuoc vao dieu kien thdi tiet trong nam cua timg viing xay dung cong 
trinh trong nude, thdi gian bao dudng tu nhien khong dugc tha'p hon cac gia 
tri cho trong bang 4.3. 
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Bang 4.3. Thai gian toi thieu bao duong betong 
trong dieu kien ta nhien 


Vung khi hau bao 
dudng betdng 

Ten mua 

Thang 

R ,h BD % R w 

T« BD ngay 
dem 

Vimg A 


IV-IX 

50 -55 

3 

| .. 



40 - 50 

4 

Vung B 

!. 1 

He 

II - VII 

55- 60 

4 

! 

< 

1 

Ddng 

VIII-I 

35 - 40 

2 

Vung C 

He 

XII - IV 

70 

6 

| 

1 

i 

Ddng 

V- XI 

30 

1 


Trong bang 4.co cac ky hieu ; V' BD - thdi gian bao ditang can thiet ; Vung A fit 
Dien Chau tret ra Bdc; vung B phia Dong T rtf bug San vd tit Dien Chau den Thuqn 
Hdi; vung C Tax nguyen va Nam bp. 

Doi vdi betong khoi lorn viec bao diromg can dugc dac biet chu y, nhim 
khong che sir chenh lech nhiet do giiia be mat va trong long kh6'i betong 
nham han che cac bien dang gay nurt trong ket cau nude khi chiu tai trong. 
Tuy didu kien thuc te co the sir dung mot trong cac phuemg phap sau: 

- D4n nhiet tu trong long khoi betong ra ngoai bang ducmg ong vdi nude 
bang nhiet do thap hoac khong khi lanh; 

- Bao phu be mat betong; 

- Khong thao dd cop pha trude 7 ngay. 

k ) Thi t ong betong khoi Ian 

Nhtfng ket cau khdi Idn khong co cdt thep hoac co it cot thep co the 
don them da hoc de giam lugng ximang, han che nhiet do khoi do, nhung 
khong dugc giam chat lugng betong so vdi yeu cau thiet ke. Da hoc dugc 
xep thua each ddu trong khoi betong theo mot phia vdi khoang each 
khong nho han 30cm. Betong nam trong vung chiu keo khong dugc don 
them da hoc. 

Khi do belong don da hoc trong thdi tiet nong can co bien phap giam 
nhiet do, sao cho da hoc co nhiet do tuang duang vdi nhiet do cua hon hop 
betong ngay sau khi iron. 
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Cac bien phap giam nhiet chi nen (mg dung khi phai thi cOng betOng 
irong dieu kien nhiet do mOi trudng cao hon 30°C. 

Can ap dung cac bien phap phong ngi/a va \ir ly ihich hop doi vdi vat 
lieu, qua trinh tron, dd. dam va bao dudng betong de khong lam ton hai den 
chat lugng betong. 

Nhiet do cua hOn hop betong tu may tron khong duoc ldm hon 30°C. 

Co the khong che nhiet do h6n hop betong bang each dung nude mat dd 
tron va bao dudng betong, dung ximang it toa nhiet, dung phu gia hoa deo 
co dac tfnh phu hop voi moi trircmg nhiet do cao, do betong vao ban dem hay 
sang som voi nhiet do khong khi dudi 30°C. 

Nhifng ngay nhiet do tren 35°C khong nen do betong. 

l) Thi cong betong irong mua mita 

- Phai co cac bien phap tieu thoat nude cho bai da, cat. dudng van 
chuvem. noi tron va noi d6 betong, 

- Tang cubng cong tac thi nghiem xac dinh do cua cot lieu de kip thdi 
dieu chinh lugng nude tron, dam bao giu nguven ty le nude/ximang theo 
dung thanh phan quy djnh da chon. 

- Cfin co mai che tren khoi dd betong khi trdi mua. 

m) Thi cong being cop pha lnfot phai duoc thuc hien theo nhung quy dinh 
rieng. Do belong tao chan trude khi truot vdi chieu cao 70 - 80cm, chia lam 
hai Idp : ldp thtr nhat duoc dri vao cop pha vdi chi^u cao 35 - 40cm, ldp thu 
hai duoc do tiep theo khi betong chua ninh ket. Sau bude nang dau tien, qua 
trinh dd va truot duoc thuc hien lien tuc vdi chidu cao phu hop vdi bien phap 
thi cong. Toe do truot duoc xac dinh tren co so dam bao khi lo bdtdng da 
truot co cudng do dat tir 15 - 25 daN/cm 2 . 

n) Hoan thien be mat betong duoc ap dung cho nhung ket cau ma bd mat 
betong khong yeu cau trat hoac khong bao phu be mat va chia lam hai cap : 
hoan thien thong thudng va hoan thien cap cao. Muc do go ghe cua be mat 
bdtong khi do ap sat bing thude 2m khong duoc vuot qua 7mm doi vdi 
hoan thien thOng thudng va khong qua 5mm doi vdi hoan thien cap cao. Be 
mat betong phai nhetn. dong deu ve mau sdc va cac khuyet tat phai duoc 
sira chua. 
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Kiem tra va nghiem thu cong tdc belong 

• Kiem tra 

Cong tac kiem tra chat lugng thi cong betong toan khdi bao gom cac khau 
ldp dung da giao, cot thep, che tao h6n hop betong va dung sai cua ket cau 
cong trinh. 

Kiem tra cop pha da giao, ldp dat cot thep dugc thuc hien theo cac yeu 
cau da dugc trinh bay a cac phan tren. 

Kiem tra chat luang betong bao gom viec kiem tra vat lieu thiet bi, quy 
trinh san xuat, cac tinh chat hon hap betong va betong da dong citng, dac 
biet chu y tdi do sut cua hdn hap betong. 

Doi vdi betong tron tai hien trudng can kiem tra ngay sau khi tron me 
dau tien. 


Doi vdi betong thirong pham hoac betong tron san tai cac tram tron can 
phai kiem tra m6i lan giao hang tai noi do betong. 

Khi co sir thay doi chung loai va do dm vat lieu cung nhir khi thay d6i 
thanh phan cap phoi betong thi phai kiem tra ngay me tron ddu tien, sau do 
kiem tra mot lan it nhat trong mot ca. 

Cac mdu kiem tra cudng do betong dugc lay tai noi do betong va dugc 
bao du9ng theo Tieu chuan TCVN 3105 : 1993. 

Kich thudc cac vien mdu chuan la 150x150x150 mm, dugc lay cung mot 
luc va d cung mot ch6 cho cung mot to mdu. M6i to gom 3 vien mdu. 

So lugng t6 mdu dugc quy dinh nhu sau: 

- Doi vdi betong khoi ldn cd 500m 3 lay mot to mlu khi khoi lugng betong 
trong mot khoi do ldn hon 1000m 3 va cur 250m 3 l&y mot to mdu khi khoi 
lugng betong do dudi 1000m 3 ; 

- Doi vdi mong ldn cd lOOm’ lay mdt td mdu nhung khong it hon mot to 
mdu cho mot khoi mong; 


- Doi vdi ket cau khung, cot dam, ban, vom vo mong cu 20m ? lay mot to 
mdu. Trudng hgp do betong cac ket cau don chiec co khdi lugng it hon thi 
vdn lay mot to mdu. 

- Doi vdi betong nen, mat dudng cd 200m 3 D'y mot to m^u, neu khoi 
lugng it hon vin lay mot to mlu. 
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Dc kiem tra tfnh chong tham nude cua betong, cu 500nr lay mot to mau 
neu khoi lugng ft hon vhn phai lay mot to mlu. 

- Cirbng do betong trong cong trinh sau khi kiem tra a tuoi 28 ngay bifng 
ep mhu dirge coi la dat yeu cau khi gia tri trung binh cua tung to mau khong 
dugc nho hon mac thiet ke va khong co mhu nao trong cac to mlu co cubng 
do diroi 85% mac thiet ke. 

Trong trudng hop can thiet, va doi voi cong trinh co yeu cau cao ve chat 
luong, ngoai viec thir ep mSu, con can lien hanh thf nghiem blng cac phuong 
phap khong pha huy ngay tren ket cau dung phuong phap sieu am, dung sung 
bat naly v v...) theo cac quy trinh thf nghiem tuong ung (20 TCN 171 : 1989), 
hoac khoan lay mhu tu ket cau. Vi tri khoan lay mlu nhat thiet phai dugc sir 
dong y cua thiet ke. Ngoai ra khi co nghi ngo con can xac dinh do dong nhat 
thuc te cua betong da dong cung theo 20 TCN 17 : 1989. 


• Nghiem thu 

Cong tac nghiem thu dugc tien hanh tai hien trudng tren co sb cac ho so: 

- Bien ban nghiem thu cot thep trude luc do betong; 

- Cac chung chi va ket qua thu mhu. thf nghiem tai hien trudng neu co; 

- Kfch thude hlnh hoc ket cau. cac chi tiet dat sSn so voi thiet ke; 

- Ban ve hoan cong co ghi day du cac thay doi thiet ke; 

- Cac bien ban ngiem thu phrin khuat, ke ca nen mong; 

- So nhat ky cong trinh. 

Viec danh gia chat lugng cong tac betong con phai dua tren cac sai lech 
thuc te so voi cac sai lech cho pliep cho trong bang 4.4. 


Bang 4.4. Cac sai lech cho phep khi thi cong cac ket cau betong 

va betong cot thep toan khoi 


Ten cac sai I6ch 

Mur cho phep, mm 

1. Do lech cua cac mat phiing va cac dudng cat nhau cua 


cac mat phang do so voi dudng thring dung hoac so vdi 


do nghieng thiet ke. 


a) Tren lm chieu cao ket cau 

5 

b) Tren toan bo chieu cao ket cau: 


| - Mong 

20 
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Bang 4.4 (tiep theo) 

Ten cac sai lech 

Mure cho phep, mm 

- Turing d6 trong cop pha co djnh va cot li£n vdi san 

15 " 

- Ket ca'u khung cot 

10 

- Cac ket cau thi cong bang cop pha truot hoac cop pha leo 

1/500 chieu cao 

2. Do lech cua mat betong so vai mat phang ngang: 

- Tinh cho lm mat phang ve'ba't cu phuong nao 

cong trinh nhung 
khong vueft qua 
100mm 

5 

- Tren loan bo mat phang cong trinh 

20 

3. Sai lech cua mat phang betong tre cung so vdi thiet ke 
khi kiem tra bang thude dai 2m ap sat mat bCtdng 

± 8 

4. Sai lech theo chieu dai hoac nhjp cua cac ket cau 

±20 

5. Sai lech tiet dien ngang cua cac bo phan ket cau 

6. Sai lech vi trf va cao do cua cac chi tiet lam goi tua cho 

± 8 

cac ket cau thep hoac ket ca'u belong cot thep lap ghep 

±5 


Doi vdi ket cau dac biet nhu nha cao t<ing con can phai tham khao cac 
tieu chuan tirong urng khac. 


4.1.4. Thi cong va nghiem thu ket cau betong urng lire tru6c (ULT) 

1. Tinh hitih ting dung ket cau betong l/LT trong xay dung trong 
nude hien nay 

Ket cau betong ung luc trude da diroc sir dung rong rai va co hieu qua d 
hau khap cac niroc trdn the giofi tu dclu the ky XX. C) Viet Nam da co nhung 
cong trinh giao thong, nha cira sir dung ket cau betong l/LT tur nhung nam 
60 the ky XX. Ciiu betong ULT Phu L6, ket cau tarn san, mai co 16m Nha 
may Dong tau Bach Dang. Cac tarn tudng. san r6ng betong U’LT due san tir 
Cuba chuyen sang lap dung tai cong trinh Khach san Thang Loi 6 Ha Noi. 
Hien nay khong chi trong llnh vuc xay dung cau ma trong xay dung dan 
dung va cong trinh cong nghiep cung da va dang urng dung pho bien loai ket 
cau co nhieu uu the nay. 

Su dung betong U’LT lam tang do cumg chong uon, giam do vong han che 
vet nut, giam nhe trong luong ket cau nhof sir dung betong curing do cao va 
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giam chieu cao tiet dien dam, cot toi 50-60% so v6i chieu cao tiet dien ket 
cau betong thucmg. 

Ke ca trong viec dung betong due tai cho xu dung betong ULT cho phep 
rut ng^n thoi han thi cong va gop phdn giam gia thanh xay l^p dang ke, nhat 
la trong lTnh virc xay dung nha cao tang. 

Co the so sanh gia thanh ket cau san trong nha cao tang theo cac phuong 
an thiet ke nhu tren do thi (hinh 4.14). 




Hinh. 4.15: He san plidng dung betong ULT trong nha cao tang 
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2. Yeu can ky thudt trong thi cong ket can betong ULT 

Trong thi cong ket cau betong ULT thuong dung hai cong nghe cang 
truck; va cang sau. Cang truoc hay cang sau dirge hieu la lien hanh cang cot 
thep U LT truoc va sau khi do betong. 


a) Cong nghe cang tnfc/c 

Cong nghe rang trittic con dirge ggi la cang tren be hay tren mo thuong 
dugc dling die tao cac cau kien due san trong cac cong xuong nha may 
betong due siln mo chiu luc (hlnh 4.16) cua be keo cang phai co du do cung 
va hau nhir khong bi chuyen vi bien dang, trugl, lat khi chiu nhung lire 
ngang do cang cot thep toi hang tram tan. 





Ilinh 4.16 : Cang cot thep tren tno 

Khi cang dong thbi nhieu thanh, sgi, bo cap phai dieu chinh sao cho ung 
suat keo cang trong chung co gia tri nhu nhau. 

Trinh tir buong cot thep U’LT de truven lire vao betong (qua trinh gay ung 
lire trude trong betong) phai dugc thiet ke quy dinh. Cucrng do chju nen cua 
betong khi buong cot thep da dugc cang khong dugc thap hofn 80% cubng do 
thiet ke va khong dugc nho hon 25 MPa. 

Doi voi cot thep ma ung luc truoc gay nen nen dpc true thi toan bo cot 
thep U LT phai dugc buong tha dong thcri. 





Doi vbi cac ket cau ma ling lire trireme tac dung lech tarn thi cot ULT a 
vung chiu nen it dupe buong tha trude roi mdi den cac cot thep 6 vung chiu 
nen nhieu hem. 

Khi khong the buong cot thep theo trinh tu tren thi phai chia thanh tirng 
giai doan sao cho cac cot thep dupe buong doi xung va xen ke niiau. Trinh tu 
cdt cot thep sau khi truyen ULT (dong neo) can dupe tien hanh theo thu tu 
buong tu dau no den dau kia. 

b) Cong nglie cang sau 

Hien nay trong cong nghc cang sau con gap hai trucmg hop: khi dung cap 
co bam dinh va cap khong bam dinh. Cot thep ULT dupe dung la loai thep 
cudng do cao dirdi dang thanh, spi khi dudng kinh nho hon 6mm. Nhi^u spi 
duoc bo hay ben vao nhau thudng goi ben cap, hay bo cap. Hien nay thudng 
dung loai cap 7 spi co duemg kinh chung la 12,7mm va 15,2mm. Khi cac 
ben cap dc trail dupe goi la cap co bam dinh. khi cac ben cap dupe bao ve 
trong vo nhua mem goi la cap khong bam dinh. 

• Thi cong cap co bam dinh 

Cap co bam dinh hay con goi la cap trail dimg trong cong nglie cang sau 
dupe dat trong cac ong kim loai mem trude khi do betong. 

Trinh tu thi cong bao gbm cac bub'c: 

1 - Dung cop pha. da giao; 

2 - Dat cot thep thudng: 

3 - Dat va noi ong ghen bang him dinh roi dung bang dinh bit chat cac 
dau noi: 

4 - Luon cap sao cho thiulg hanh va khong bj xoan vao nhau; 

5 - Do betong sau khi cong tac thep dupe nghiem thu; 

6 - Khi betong dat 80 - 85% cudng do chju nen thiet ke thi tien hanh 
cang cap. 

7 - Sau khi cang cap, tien hanh kieYn tra do dan dai, luc cang cua tirng ben 
cap va dupe thiet ke cho phep mdi dupe tien hanh bom vua chuyen dung vao 
ong ghen. Phai dam bao trong ong gen day vua, khong co bot khi, hoac cac 
khoang trong khong co vua doc theo chidu dai ong; 

8 - Tien hanh bao ve dau neo bang vua chuyen dung. 
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9 - Ket thuc cong tac thi cong va lap (My du ho so hoan cong cho cac ket 
cau betong ULT. 

Khi thi cong cap ULT can bao dam: 


- Kich thudc va vi tri ong dat cot thep hoac cap phai chon Ion hem dubmg 
kfnh cot thep ULT va thuan tien cho viec luon cap va viec bom vua sau khi 
keo cang. 


- Ban de neo o hai dau phai dat vuong goc voi true cua dirdmg ong. 

- Bo tri du thep gia (con ke) do ong dam bao chac chan, neo vao cot thep 
thubmg de khong bi xe dich trong qua trinh do betong. Khoang each giua cac 
gia dinh vi khong duoc Ion horn 1m doi voi ong thep tron; khong duoc Ion 
hon 0,8m doi vdi ong gem song va khong qua 0,5m doi voi ong cao su. 

- Bo tri cac ong thong hoi va thoat. nude tai cac vi tri dinh cao va 6 d£u 
cuoi cua ong. Khoang each cac 16 bom vua khong nen qua 30m doi vdi ong 
co gon song. 


- B6 tri cac dau neo, cac d£u keo cang phai phii hop voi yeu cau thiet ke. 
Tructng hofp thiet ke khong co yeu cau cu the thi nha thau phai d6 xuat trinh 
tu cang cap, nhung phai dam bao cac yeu cau sau: 

* Doi voi cot thep dat trong ong kim loai co gem song dang cong va th^ng 
co chieu dai khong qua 30m thi co the ap dung keo mot dau. 


* Doi v6i cot thep trong ong kim loai khong co gon song dat cong hay dat 
thdng co chieu dai Ion hon 30m thi phai thufc hien keo cang hai dau. 

* Khi cot thep gom nhieu ben cap duoc keo mot dau thi nen bo tri cac 
dau keo cang sang ca hai dau. 

* Trong moi trudng hop khong de cac ong luon cap khong bi cac tia lira 
dien han lam thung ong. 

Sau khi cang cap phai kip thoi bom vua vao ong luon cap. Thori gian ke tu 
khi dat cot thep ULT vao ong den khi ket thuc bom vua khong duoc vuot 
qua 14 ngay. Neu qua thdi han neu tren nha th£u phai co bien phap chong ri 
kip theti cho cot thep. 

Cong tac bom vua chi duoc tien hanh sau khi dupe kiem tra chat lupng 
theo nhung yeu cau nhat dinh. 

Khong dupe bom vua trong dieu kien nhiet dp moi trubmg thap hon 5°C. 
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Hinh 4.17: Thi cong san bet dug IfLT bang cong nghe cdng sau 

(cdng tren betong) 

Cong tac kiem tra vua bom tai hien trudng can dam bao cac yen cau sau: 

* Su phu hop cua vua bom phai duoc thuc hien trudc khi bom it nhat 
24 gio. 

* Trong m6i ca bom phai tien hanh kiem tra do nhdt cua vua it nhat 3 lan. 

* Kiem tra do tach nude phai duoc thuc hien mot l^n trong mdi ca bom. 

* Trudc khi bom vua vao ong phai rua sach va lam udt dudng ong bang 
nude sach, dam bao cac tieu chuain chat lugfng ve nude cho vua betong. 

* Qua trinh bom can dupe tien hanh tu dudi len tren. Doi vdi ong dumg va 
ong xien thi diem bom phai dat d vi tri thap nhat cua dudng ong. 
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* Ap lire bam khong dirge virgt qua 1 - 5 Bar, van toe bom can duy trl a 
muc 6m/phut. Trong qua trinh bam phai mo cac 16 thoat khi va kiem tra do 
thong suot cua vCra chay trong ong. 

* Khi ki6m tra thay trong ong day vira moi duoc ngung bom. Neu phat 
hien nhirng sai sot trong qua trinh bom thi phai tien hanh lay vCra ra khoi ong 
va lap lai tien trinh bom. 

Cong tac bit dau neo phai duoc tien hanh kip thoi sau khi ket thuc cong 
tac bom vira bao ve cot thep l/LT. 



Hinh 4.18: Kick hai thi citing de edng cap tren belong 


• Thi cong cap khong bam dmh (cap co vo boc) 

Cong nghe cang sau dung cho trudng hop cap khong bam dinh ngoai cac 
budc (trir cong tac dat ong ghen va bom vua vao ong) va yeu cau ky thuat 
cho cap co bam dmh con can tuan thu cac yeu cau sau day: 

- Cot thep trirdc khi dua va sir dung can dupe kiem tra tirng spi cap nham 
dam bao tinh nguyen ven cua vo boc. Can loai bo nhung spi cap co vo boc bi 
dap vo co hien turpng mo da chay ra. 

- Khi dat cot thep can sir dung cac con ke bang cac lhanh thep thudng 
dirdng kinh tir 6 - 8mm va dupe neo chile vao cac cot thep thudng. Khoang 
each cac con ke khong dupe vupt qua lm hoac 60 lan dubng kinh cot 
thep U LT. 

- Neo va cac phu kien dau cuoi cua cot thep phai dupe bao ve chdng gi, 
xam thuc cua moi trudng trong suol qua tiinh trude va sau khi bit dau neo. 
Cac bien phap bao ve cot thep. neo. cac phu kien phai tuan thu cac yeu cau 
cua thiet ke nhat la khi thi cong d nhung dia diem chiu anh hudng cua moi 
trudng xam thuc nhu noi co do aim cao thudng xuyen, noi san xuat cac hoa 
chat an mon kirn loai, vung ven bien. 

- Viec kie’m tra. giam sat chat lupng cong tac dat thep. cang thep. ghi 
chop so lieu va cat thep, bit dau neo phai duoc tien hanh thin nghieni chinh 
theo dung cac yeu cau cua thiet ke va cac lieu chuan kv thuat hien hanh 

- Cong nghe belong ULT doi hoi nhung ky thuat thi cong. giam sat. 
kiem tra chat lupng chat che tirng cong doan. De dam bao hieu qua su truydn 
lire tir cot thep sang betong, yeu cSu chat lupng betong phai ddng deu tren 
ket cau. 

- Betong dung trong ket cau betong ULT kd ca trudng hop dung cot thep 
co hay khong co vo bao ve khong dupe co ham lupng ion clo (Cl) hoac 
SO; - vupt gia trj 0,1% so vdi khoi lupng ximang. 

- Khi thi cong, ngoai so mfru thu cho betong thudng con phai la'y them 
mot so lupng can thiet de phuc vu cong tac thi cong ting luc trude. 

- Cong tac cop pha con phai xet den cac tac dong do qua trinh gay ung 
luc trude nhat la cop pha thanh va cop pha vimg dat neo cong tac cho cong 
tac cang sau cot thep ULT. 
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Khi thi cong cac ket cau betong ung lire trude bang phirang phap cang 
sau, betong can duoc thi cong lien tuc khong co mach ngung trong timg ket 
cau. Trong trudng hop phai co mach ngirng thi phai co sir tinh toan va bo 
xung cac bien phap gia cirong khi phai cat va noi thep ULT theo thiet ke. 

Cac sai lech cho phep ve vi tri cua cot thep ULT hoac cua ong dat cot 
thep so vdi thiet ke duoc quy dinh nhu sau: 

- Nho hon 5mm doi vdi chieu day ldp bao ve cot thep ULT, 

- Kich thude vi tri timg diem dat cot thep ULT ( chieu cao dat cap ) sai so 
cho phep duoc tfnh theo kich thude thiet ke nhu sau: 

5mm khi chi6u cao dat cap h < 250mm, 
h/50 khi 250 mm < h < 2000mm, 

40mm khi h > 2000 mm. 

d) Cong tac cang thep ULT 

• Yeu cau ve thiet bi 

- Thiet bi keo cang thudng dung kich thuy luc tuong umg vdi lac cang 
cap. Thiet bj do ap lire kich phai co cap chfnh xac 1,5. 

- Thiet bj keo cang phai duoc kiem dinh de xac dinh dudng cong quan he 
giua lire cang va so doc tren dong ho. Thdi gian kiem dinh dong ho do ap luc 
la 3 thang hoac sau 200 lan cang cap, nhung khoang thdi gian giua hai lan 
kiem tra toan bo thiet bi cang cap khong duoc qua 6 thang. 

- Trong khi thi cong neu phat hien nhirng bieu hien bat thudng thi phai 
dimg viec cang va tien hanh kidm dinh lai thiet bi. 

- Tai mdi cong trinh can tien hanh mot bude keo thu it nha't 3 soi, hay 
ben cap nham kiem tra he so truyen luc khi keo cang. Cac so lieu keo thu so 
sanh vdi cac so lieu thiet ke quy djnh lam co so cho viec keo dai tra. 

- Khi lap kich keo cang phai dam bao cho phuong luc trung vdi dudng 
tarn ong luon cap trong trudng hop ong thang hay trung vdi phucmg tiep 
tuyen cua tarn ong trong trudng hop ong cong. 

• Cang thep ULT 

- Tuy thuoc vao yeu cau cua thiet ke hoac cong nghe ma cong tac keo 
cang thep ULTco the’ duoc tien hanh theo phuong phap keo khong che hoac 
keo vuot luc. Khi keo vuot lire chi duoc keo tdi ung suat khong vuqt qua 5% 
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yeu cau thiet ke dong thdi ung suat trong cot thep khong dupe vupt qua 0,9 
gidi han chay hoac 0,8 gidi han ben. 

- Khi cang cap, thep spi, thep thanh phai tien hanh do dp dan dai cua cot 
thep. Sai so cho phep so vdi tfnh toan cua thiet ke la - 5% va +10%. Neu 
vupt qua cac gia tri tren day thi phai tam dung cong tac keo cang de tlm 
nguyen nhan va tim bien phap khac phuc. 

- Sai so cho phep gia tri ung suat thuc te sau khi neo giu cot thep so vdi 
gia tri ki6m tra khong dupe vupt qua ± 5%. 

- Dp co lai cua cot thep khi dong neo (dp tut neo) phai dupe do va khong 
dupe vupt qua cac gia tri cho phep doi vdi loai neo dupe su dung. Gia tri tut 
neo cho phep thudng khong qua 5 - 6mm. Cac gia tri nay phai dupe xac dinh 
khi keo kidm tra loai neo sir dung. 



flinh 4.19: Sail pliang khong dam BTLfLT dung cho h«?i cot 7,8m x 7,8m 
cong trinh Nha dieu hanh - Dai hoc Quoc gia Ha Noi 
(Cong trinh dan tien dung sdn betong LfLT khong dam 
do Viet Nam thiet ke va thi cong ndm 1995). 
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Neu do tut neo hoac sai so ufng suat keo vupt qua cac gia tri cho phep 
phai tien hanh bien phap nha neo va keo lai. 

- So lugng cot thep bi dut hoac bi tuot neo khong dupe virert qua 1% 
tong so cot thep tren cung mot tiet dien ket cau. Khong co qua 1 spi bi dut 
trong mot tao cap, dong thbi khong cho phep co 2 spi bi durt trong hai tao 
cap ke nhau. 

- Tong luc keo cang tren cung tiet dien ket cau bi giam do cot thep bi dirt 
hay bi tuot khong dupe vupt qua 2% so voi luc cang thiet ke. 

- Cong tac keo cang va cac so do do dan dai, do tut neo phai dupe ghi 
chep trung thuc va day dii theo cac bieu m^u chuain hay do thiet ke dua ra. 



Neo co dinh dang ep kep 



^ M r 

* * J 

Neo co dinh dang hoa thj 

Hinh 4.20: Cac loai neo hdm dang ep dap va dang hoa (hi 
dung cho loai cap co vd boc 
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San phang khong dim BTlAT 
(Khach san LICOGI tai Ha Long) 


Cang cap bang kfch 30 tan 
tren tang cao vdi thiet bi bom dien 
didu khien tir xa 

(Khach san LICOGI tai Ha Long) 


Nha ci tieu chuan cao 27 tang d Huynh Thuc Khang (San belong UlT dope bo tri cap vopt qua yeu cau) 


Hinh 4.22: Cdc cong truth cao tang dung san phang betong IfLT 
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Hinh 4.23: San dexe Benh vien Bach Mai Ha Noi dung betdng l/LT 
luai cot 10,2 x 6m dung dam ban rdng va cap khong bam dinh. 


e) Cong tac an toan va nghiem thu. 

- Cac thiet bi dung cho thi cong betong UlT phai duac kiem tra va 
van hanh thu dam bao do an toan va do chmh xac cao trong suot qua trinh 
thi cong. 

- Khi van hanh thiet bi phai tuan thu nghiem ngat cac quy trinh va huong 
d^n ky thuat ve cong nghe thi cong betong ULT. 

- Trong khi tien hanh keo cang tuyet doi khong ai duqc dung phfa sau kich. 
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- Cong nhan lam cong tac c^t thep bang may mai toe do cao, tron vua, bit 
dau neo trong cong nghe cang sau tai cong trinh phai deo day an toan va deo 
kfnh bao hiem cung nhu cac yeu cau khac ve an toan khi lam viec tren cao, 
khi sir dung dien, khi sur dung thiet bi nang v.v... 

Cac phan viec v6 thi cong betong ung lire truac duac nghiem thu theo 
dung cac trinh tir nhu doi voi cac ket cau betong thuong ngoai ra con phai 
dam bao sir chinh sac ciia cac van ban sau day: 

- Cac chung chi hop chuan ve chat liromg cua vat lieu ( cot thep, neo ...), 
vS do chinh xac va do tin cay, do an toan cua thiet bi ... 

- Cac ban ghi ket qua cang thep co xac nhan cua thiet ke. 

- Cac ban ve hoan cong va bien ban xir ly ky thuat hoac cac sir co neu co 
tai hien trirdng. 


4.1.5. Giam sat thi cong va nghiem thu ket cau BTCT nha cao tang 


l Dae diem ket cau nha cao tang 


Dac diem noi bat ket cau chiu lire nha cao tang 6 ch6 co kha nang chiu 
cac tac dong ciia tai trong ngang rat ldm. Boi vay dinh nghia ve nha cao ting 
ve phuong dien chiu lire khong chi phu thuoc vao so tang. 

Khi so tang tang thi tai trong thdng dumg tang nhanh trong cac ket cau 
chiu lire nhu cot, tuerng. Mac dii betong la vat lieu co uu viet noi bat ve kha 
nang chiu nen doc true, song du6i tac dong cua cac loai tai trong ngang sinh 
ra cac mo uon kha 16n trong cot, tuong den muc viec sir dung ket cau betong 
doi khi khong con hop ly nura. 


Ket cau nha cao tang bao gom nhieu bo phan chju lire khac biet nhau ve 
do curng chong uon va chong truot (khung, tuong, loi, ban san). Cac ket cau 
nay luon phai duac lien ket vdi nhau de’ tao thanh mot he chiu lire thong nhti't 
cung chiu cac tac dong cua cac loai tai trong ddng va tai trong ngang. Boi 
vay trong tinh toan, thiet ke cau tao cac he chiu lire phai luon dam bao tinh 
lien tuc va thong nhat ciia mot he ket cau duac lira chon. 


Do curng, do on djnh ciia ngoi nha noi chung va ciia ket cau noi rieng doi 
hoi khong chi he ket cau than nha ma ca phan de nha phai dam bao kha nang 
chong bien dang, chuy6n vi, chong lat, chong nghieng ciia ngoi nha theo cac 
tieu chuan nhat dinh. 
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Ket cau betong nha cao tang thuang ket hap giua he ket cau khung vdi he 
tirang, vach, loi cung. Viec xay ldp cac he ket cau khac nhau doi hoi ap dung 
cac cong nghe thi cong khac nhau. Thi du nhir nha co he loi co the dung 
cong nghe van khuon truot, con he khung dam san co the dung betong d6 tai 
ch6 hoac betong due s^n lap ghep. 

Chieu cao nha cung la yeu to sir dung cac bien phap, cong nghe xay dung 
tuang ung. Nhung ngoi co so tang duai 30 tang co the’ dung cac phuang 
phap thi cong thong thuang, nhung vai cac ngoi nha tir tren 50 den 100 tang 
thi phai cac he ket cau dac biet doi hoi ung dung cac cong nghe xay dung 
tien tien hien dai co do tin cay cao ve moi mat. 

2.Giam sat va Idem tra chat luong p han than 

- Thi cong ket cau betong cot thep do lien khoi phan than ngoai cac yeu 
cau chung nhu cac ket cau betong thong thuang con can tuan thu cac chi dan 
va yeu cau trong TCXD 202 - 1997 - Thi cong phan than nha cao tang. Cong 
tac giam sat, ki6m tra chat lugng va nghiem thu cac buac xay dung nha cao 
tfing noi chung va ket cau phan than nha cao tang noi rieng can phai tuan thu 
cac tieu chuan quy pham ky thuat co lien quan vai yeu cau dac biet ve do 
chinh sac, cac sai so cho phep doi vai moi bo phan va moi ket cau chiu luc. 

- Chat lugng betong va cirfmg do betong can phai tuan thu dung yeu cau 
thiet ke, dam bao do ddng nhat cao cua betong trong cau kien, trong ket cau 
tren moi cao do thiet ke. 

- Moi phuang an ky thuat thi cong phai luon dam bao v6 cuong do va 
chuyen v| cua cac ket cau dam san khong vugt qua 50% giai han do v5ng 
cho phep cung nhu khong cho phep co vet nurt trong cac ket cau trude khi 
chiu tai trong sur dung. 

- Doi vbi nhung ket cau dam va congxon co chieu cao tiet dien > 700mm 
can dac biet chu y tai cac mach dirng thi cong va cac bien phap chong co 
ngot trong qua trinh betong dong cung. Can phai han che viec su dung cac 
loai phu gia nhat la phu gia dong cung nhanh doi vai cac ket cau chiu uon va 
chiu keo. 

- Phai thuang xuyen di6u chinh cac bien phap thi cong betong theo chi£u 
cao nha, nhat la khi dung betong bam len do cao tir 30m tra len. Phai dieu 
chinh va kiem tra do sut ciia vua betong bam theo chieu cao. 
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- Khi thi cong cac he san phting budc cot Ion nen dung phuong phap thi 
cong theo 2 tang ruoi, nhung phai dupe rinh toan cu the’ phu hop voi chat 
lupng betong dupe cung cap va kha nang, trang thiet bi ky thuat cua nha 
thau. DOng thoi giam sat chat che viec lay truiu, thu mSu betong lay tai hien 
truong de xac dinh duoc thoi diem dirpc thao cay chong va chong la. 

- Cac ket cau co chieu cao Ion nhir cot, vach loi doi hoi do chinh xac cao 
v6 kfch thudc hlnh hoc, do chinh xac tim true, do phang mat cac tirdng vach, 
do vuong goc cua cac loi v.v... phai duoc kiem tra thudng xuyen va kip thoi 
chinh ly bo xung de khong xay ra nhung sai so vupt qua tieu chuain cho phep 
ma sau nay co the khong khac phuc dupe. 

- Can dac biet chu tdi cong tac cot thep tai cac tiet dien chiu luc co ham 
lupng cot thep ldn, su dung cot thep co duong kinh Ion. Nhat la tai cac vj tri 
xung yeu trong ket cau chiu luc nhu cac nut khung, cac diem lien ket giura 
dam v6i tuong vach, loi cung. 

Truong hop so lupng cot thep qua day dac gay kho khan cho viec do 
betong nen kien nghi v6i thiet ke thay doi chung loai bang viec dung thep co 
cudng do cao hon d^ thay the, tham cht co the thay bang cot thep cung 
(hlnh 4.24). 



Hinh 4.24: Cot thep trong cot nha cao tang qua gioi han cho phep 

- Khi thi cong cac san betong do tai ch6 co dien tich mat san tu lOOOrir 
tro len ma khong dupe de mach dung (san betong U'LT) can co nhung bien 
phap ky thuat va cong nghe tuong ung voi tung chieu cao cong trlnh. Cong 
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tac bao dudng betong cac san a nhung cao do Ion can dac biet chu y va kiem 
tra kip thdi. 

- Khi phat hien nhung khuyet tat tren be mat betong va co nhung dau 
hieu ve giam chat lirgng betong can phai tien hanh cac bien phap kiem tra 
mac betong bang cac phirong phap thir nhanh tai hien trirbng de kip thori 
danh gia hoac khac phuc hau qua neu co. NhCrng cong viec nay can thiet 
phai dirge thong bao vdi tu van thiet ke. 

3. Giam sat va kiem tra chat l it cm g phan de nha cao tang. 

Phan de nha cao tang bao gom phan tang ham va cac tang ben tren co 
dien tieh san met rong hon so voi cac san dien hinh cho khoi cao tang. Khaiu 
do, kich thuoc tiet dien cac cau kien ket cau de nha thircmg Ion hon va phuc 
tap hon ket cau khoi cao tang. 

Trong xay dung nha cao tang, nham dam bao kha nang chong lat, nhat la 
trong cac truong hgp dung cac loai mong hop, mong be dat tren n6n dat, da 
thien nhien, phan ket cau tu cao do 0, 000 xuong den day mong hay day dai 
mong coc thudng dugc mo rong hon so voi dien tich mat bang phan than nen 
dugc xem nhu phan de nha. Trong pham vi de nha thuong bao gom nhung 
nhung khoi thap tang va cac tang ham. Dien tich mat bang de nha thudng ldn 
him mat bang khoi cao tang va trong thuc te thudng dugc lien ket toan khoi 
vdi cac kc't cau khoi cao tang khong co cac khe bie'n dang hay khe lun. 
Ngoai cac san, khung, vach. loi, cot thuoc pham vi de nha con dac biet chii y 
tdi cac ket cau nen de nha va he thong tudng vay dgc theo chu vi phan chim 
dudi cao do san nen cua de nha. 

Can chu y tdi nhung dac didm sau day trong qua trinh giam sat chat lugng 
ket cau phan de nha: 

- Yeu cau chong tham cao cho nen va tudng tang ham, 

- Vdi khoi lugng ldn betong phan nen tang ham thudng dugc thi cong 
ciing vdi de mong, hoac dai coc doi hoi phai phan chia thanh nhieu dgt do 
betong bdi cac mach dung thi cong. Cac mach dung phai dugc bo tri hgp Iv, 
tranh cat ngang qua nhieu cac tiet dien nguy hiem cua cac ke't cau chiu luc 
nhu dam, giang mong, 

- Cac yeu cau ky thuat va vat lieu dung de c u dng tham trong cac tang 
Mm va trong cac mach dung thi cong, 



- Cac yeu cau ky thuat doi vdi cac cac ket cau dung cho cac he thong ky 
thuat dien, nude, dieu hoa khong khi, phong chong chay nam trong pham vi 
ket cau de nha, 


- Ham lugng cot thep ldn trong cac ket cau chiu luc cua de nha (cot, 
vach, loi cung); 

- Chat lugng thi cong, phuong an bao ve ho dao anh hudng den chat 
lugng thi cong cac ket cau de nha, 

- Sir phuc tap trong viec nghiem thu timg phan cac cong doan thi cong tai 
cac vi tri khong thuan tien dudi cac do sau ldn kho kiem tra, kho quan sat va 
do dac. Tai nhung vi trf nay ngoai viec ghi chep cac so lieu con can thiet ghi 
lai bang hinh anh hien trang ket cau lam co sd cho viec nghiem thu cac phan 
khuat sau khi da do betong, 

- Tam quan trong cua cong tac kiem tra do thang dung hoac do nghieng 
neu co cua phan de nha de kip thdi dieu chinh tim, true ket cau khi tiep tuc 
thi cong phan than. 


De nha thudng duqc thi cong theo mot trong cac cong doan rieng biet 
trong toan bo ngoi nha neu dugc phan chia theo mot goi thau rieng thi viec 
viec lap cac ho so hoan cong va cac van ban nghiem thu ky thuat phai dugc 
tien hanh kip thdi va chinh sac. 


Viec danh gia chat lugng cua he thong ket cau chiu luc phai dugc tien 
hanh dong thdi cho ca phan than va de nha. Cac sd lieu quan trdc lun, 
nghieng va bien dang cua cong trinh, hay cua tung bo phan ket cau dugc tien 
hanh trong cac giai doan thi cong ngoi nha thudng la nhung cir lieu quan 
trong trong viec danh gia chat lugng thi cong, giam sat xay dung cong trinh. 

Trong qua trinh thi cong cac ket cau de nha khi phat hien nhung sai lech 
ve kich thude, tim true, nhung khuyet tat tr6n be mat belong, nhung hien 
tugng tham tr6n mat nen, ben trong tudng tang ham phai kip thdi lap bien 
ban va de nghi ngimg thi cong d6 xu ly trude khi dugc tiep tuc thi cong 
phan than. 


4. Ket cau betong tien che trong xay dung nha cao tang va cong trinh 

Trong nhung nam gan day do tiep thu dugc nhung cong nghe tien tien cua 
chau Au da xuat hien mot xu hudng mdi trong xay dung cac cong trinh dan 
dung va cong nghiep. 
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Do la cac ket clu betong thuong va ung lire trude duac due sin lip ghep 
vdi chat lugng cao. 

Cac tarn san 3 lap ung lire trude duac san xua't vdi kich thude Ian tuy theo 
yeu clu thiet ke va sir dung (chieu dai tren 6m) 

Cac cot duac due sin vdi kich thuac tdi 3 ting nha. 

Cac tudng - vach, loi cirng trong nha cao ting hien d6u dung betong dd 
toan khoi dang duac thay the blng cac cau kien due sin lip ghep. 

He san betong ban lip ghep bao dam do cung va tinh lien kh6'i trong cac 
moi noi. 


Dac biet trong cac moi noi cac cau kien voi nhau la dan gian, nhung lai co 
do tin cay dam bao su lam viec dong thai cua ket cau theo yeu clu thiet ke. 

He ket cau “mo” nay thoa man cac the loai, hlnh dang cong trlnh kien true. 

Boi vay da co nhieu chung cu cao ting, nha cong nghiep nhieu ting, 
nha khlu do lefn tai 24,32m da ducrc dung lip vdi chat luang cao va thdi 
gian thi cong giam dang ke so voi phuang phap xay dung truyen thong 
betong do tai ch6. 

Nha cac cau kien duac che lao tren cac day chuyen cong nghe tien tien 
nen cho phep sir dung betong, cot thep chat luang cao vdi chit luang on dinh 
TCXDVN 389 : 2007 - San phlm betong du ung lire tien che. 

Khong phu thuoc vao nhieu dieu kien nhu ddi vdi ket cau betong do tai 
cho. 


Viec giam sat thi cong chu yeu tap trung vao giai doan van chuydn va 
dung lip duac tuan thu nghiem chinh theo cac dilu khoan cua Ti6u chuln 
TCXDVN 390 : 2007 - Thi cong lip dung ket cau betong cot thep ti£n chi. 

Cac cau kien trude khi lip dung phai duac nghiem thu, cac clu kien phai 
nguyen ven, khong co vet nut, va do van chuyen, xep do va khi cln thiet co 
the kiem tra bang thu tai tlnh ngln han theo Tieu chuln TCXDVN 274 : 2002. 

Cac bien phap thi cong dung lip phai duac thong nhlt va kiem tra su phu 
hop vdi nang lire nha thlu vi trang thiet bi va trinh do tay nghe. 

Cac bien phap dung lip hoan thien ket clu, moi noi phai duac nghiem thu 
blng cac bien ban va hinh anh. 

Cong tac an toan trong lip ghep phai duac thuc hien nghiem tuc trong v|n 
chuyln va dung lip. 
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Tren cac hinh la mot so hinh anh da va dang lap dimg chung cir cao tang, 
nha cong nghiep nhieu tang, cac moi noi dien hinh dung trong nha khung 
bang cac san phaim betong U LT due san cua Cong ty cb phan belong va xav 
dimg Vinaconex Xuan Mai. 



Hinh 4.25: Nha cao tang ban lap ghep 
H'( cac edit kien betong l/LT cldc san 
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Hinh 4.27: Moi not kliong han dung trong ket cdu khung. 

Cac chi tieu kinh te, ky thuat giira 2 ngoi nha 17 tang xay dung tai Khu 
do thi Trung Hoa - Nhan Chinh Ha Noi. 

Nha 17T1 (do tai ch6), Nha 17T2 ( Idp ghep) co cung quy mo va thiet ke 
kien true. 



Betong 

(m 3 ) 

Cot thep 
(Tan) 

Ti le thep/betong 

kg/m 3 

17T1 

8702 

2559 

294 

17T2 

7461 

1109 

149 

Chenh lech 

1241 

1450 

145 

Ti le % 

17 

130 

100 

T6ng dien tich san 

18700 m 2 




Giam kinh phi phan tho la: 4,5 ti dong 

Thi cong thai gian m6i san 1100m 2 b^ng betong tien che 7 ngay, neu do 
tai ch6 la 10 ngay/tang. 

Trong nha cao tang kinh phi ket cau phan tho chiem tdi 28 - 32% gia 
thanh xay dung. 

4.1.6. Kiem tra chat lirong thi cong ket cau betong ngoai hien trubng 

Ngoai viec danh gia chat luong betong va cot thep bang viec ep miu, keo 
mau trong phong thi nghiem, trong truemg hop can thiet theo cac tieu chuan 
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hien hanh c6 the’ tien hanh kiem tra chat luong ket cau bang viec khoan lay 
mau ngay tren cau kien, hay chat tai ngay tren ket cau da thi cong. 

Viec tien hanh kiem tra chat luong ket cau la can thiet mot khi tren cac 
ket cau vira thi cong xong da co nhung bieu hien ve sir giam kha nang chiu 
lire cue bo cua mot bo phan ket cau nhu: 

- Xuat hien vet nut chua ro nguyen nhan; 

- Bien dang do xe, phinh van khuon: 

- Lech tim true cac cau kien thang dung: 

- So mau nen khong dat cuong do thiet ke vuot qua 5%; 

- Phat hien nhirng vi tri bi r6, xop hay betong giam cucrng do tap trung 
trong cac cau kien, bo phan cong trinh. 

Khi phat hien mot trong nhung khuyet tat neu tren phai theo roi, kiem tra, 
do dac, tim cac nguyen nhan trude khi di den ket luan ve chat lucrng tung cau 
kien tung bo phan ket cau. 

De tim nguyen nhan sir co co the kidm tra chat luong betong tren cong 
trinh bang cac phuong phap khong pha hoai, phuong phap khoan lay mau, 
khi can thiet mdi phai tien hanh chat tai tlnh tren ket cau thuc cong trinh. 

Moi phuong an xu ly, kiem tra phai dupe tien hanh dung trinh tir, theo cac 
tieu chudn quy pham, hirefng dan ky thuat, dac biet khong lam thay doi dang 
ke so do tfnh toan ket cau ban dau. 

Nhung cau kien bp phan ket cau dupe gia cuong, sura chua phai lap thanh 
ho so rieng bao dam ve kha nang chiu lire ve su lam viec binh thudng va 
duac cac co quan co tu each phap nhan, thalm tra, tham dinh. 

Tren cac hinh la ket 
qua lay mau tai ket cau 
va chat tai kiem tra mot 
dam khung liPn khoi va 
dam due san bang chat 
tai tlnh hoac tai trong 
dong tren ket cau va bo 
phan ket cau betong 
cot thep. 

Hinh 4.28: Lay mau betong coc 



345 





Uinh 4.31: Kiem tra chat l Kang can kien a tic sdn bang chat tcii tinh. 
Vet tuft xndt hien ngodi tie) then noi can kien 
(sdn pham den cite ciia Cong ty be tong Xdy dung Xitdn Mai - Vinaconex) 



Uinh 4.32: K ten i tra mot not bang tdi h ang dong. 
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Hinh 4.33: Kiem tra chat Itfong thep vd cau kien 
ling life trade tai phdng thi nghiem 


4.2 GIAM SAT THI CONG VA NGHIEM THU KET CAU XAY 
(Xem ket hgp noi dung phan 6.4 clurang 6) 

4.2.1. Cac van de chung ve ket cau xay 

Ket cau xay noi chung va tu gach da noi rieng dugc dung rat rong rai tur 
lau ddi. Tu xa xua con ngudi da biet xep cac khoi da tu nhien lai thanh hang 
hoc de d, dzin d^n biet dung vua lien ket cac vien da, biet deo got da, biet 
dung gach moc va hefn 3000 nam v6 trude da biet nung gach. Thdi co dai va 
trung co, gach da la loai vat lieu chu yeu de xay dung thanh luy lang t^m, 
den chua, cung dien cac cong trinh van hoa nghe thuat. 

Co the ke den mot so cong trinh vi dai nguy nga tu gach da da dugc xay 
dung tu hang ngan nam qua: 
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- Cac kim tu thap Ai cap each day tren 5000 nam. Thap cao nhat cao 
146, 6m, chieu dai canh day 233m. diroc ghep tu nhung vien da nang tu 
2 den 50 tan; 

- D6n thd nu than d Hy Lap co den 125 cot da cao 19m. 

- Cay hai dang d Alechxangdari tu the ki thu III truac Cong nguyen cao 
127m bi hu hong nam 1375 do dong dat; 

- Vudn treo Babilon the ky XV truac Cong nguyen; 

- Dien Pantheon d Rom cao 42.7m mai vom cau duong kfnh 43,5m, the ki 
thu II truac Cong nguyen. 

- Trung Quoc xay dung thap cao 40m, 15 tang 6 tinh Ha Nam vao nam 
520 truac Cong nguyen; 

- Van Ly Trucmg Thanh a Trung Quoc xay dung bdng da, gach nung tu 
the ki thu III trude Cong nguyen dai tren 2300 km; 

- Cong trinh Angco a Campuchia xay dung tir the ki thu IX la mot trong 
nhung di san the gidi noi tieng bang da. 

C) nude ta da tung co nhung cong trinh xav dung tir gach da to dep nhung 
phan ldn da bi tan pha do mua gio, dong dat va chien tranh, chi con lai mot 
so rat It di rich. 

Thanh Tay Do Nha Ho duac xav dung nam 1397 tai VTnh Loc Thanh 
Hoa co dien tich gan 1km 2 . Tuimg cao 6m, cac cong thanh xay cuon cao 
9m, rong 6m. Toan bo tudng thanh deu xay btmg da co tang da kich thude 
1,2 x 1, 7 x 7m va nang tdi tren 30 tan. 



Hinh 4.34: Cong thanh Nha Ho - Toy Do Thanh Hoa (1397) 
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Thap Binh Son dupe xay dung tu 
gach dal nuns tai Lap Thach VTnh 
Phu hau nhu khong thay mach vua, 
cac vien gach co hlnh hoa van noi rat 
ciu ki nam ben bo song Lo thudng bi 
ngap lut nhimg v&n con t6n tai den 
nay g&n 800 nam da chung to tai 
r.ghe cua cha ong ta.Vao nhung nam 
70 the kv XX, khi mien Bac dang 
trong tinh trang chong lai cuoc chien 
tranh pha hoai ac liet, nha nude ta 
van cho tien hanh trung tu ngoi thap 
quy hiem nay khi co nguy c o bi do 
vo do bi lun nghieng. 

Thanh Ha Noi, thanh Vinh, thanh 
Dong Hoi va nhieu thanh luv xua 
khac con lai d6u la nhifng ket cau 
gach da kien co. Cot co Ha Noi xay 
nam 1812 tren tarn cap hinh vuong, 
canh day 40m, than cao 60m van con vung chai den ngay nay. 

Cac thap Cham xay dung rai rac 6 cac tinh mien Trung deu dupe xay 
dung tu gach nung dat tren cac be da va hau nhu duoc xep khit vao nhau 
khong co mach vua con la nhung bt an ngudi xua ve ky thuat xay dung. 


Hinh 4.35: Thap Binh S<m 
Lap Thach VTnh Phu 


Hinh 4.36: Thap Cham doi lai Quy Nhon Binh Dinh 
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Phan cong, gac chuong nha the Phat diem Ninh binh dugc xay dung hoan 
toan bang da dugc cham khac rat tinh te la mot trong nhung tac pham kien 
true bang da doe dao. 

So dl cac ket cau xay co tuoi tho kha lau va dugc su dung rong rai nha 
nhung tru diem noi bat la: co kha nang chiu nen tuong doi Ion, bdn lau, cham 
bi phong hoa trong moi trufrng tu nhien. Ngudi ta co the tang tudi thg cua 
khoi xav, giam anh hudng huv hoai cua moi trudng bat lgi bang viec trat be 
mat. Ket cau gach da sir dung nhieu loai vat lieu dia phuang, san co. Ngoai 
ra no con co kha nang each am each nhiet tot cho cong trlnh. 

Hien nay, cac cong trlnh xav dung trong nude tuy chu yeu bang betong 
cot thep hay ket cau thep nhung khoi lugng khoi xay cac loai van khong h6 
giam, nhat la trong cac ket cau bao che trong nha va cong trlnh. Khi n6n san 
xuat cac vat lieu nhe dung cho ket cau bao che chua dugc phat trien trong 
nude thi trong lugng khoi xay gach nung thi du trong cac nha cao tang con 
chiem tdi 40% tong trpng lugng phan than ngoi nha. Ben canh cac cong 
nghe xay lap ket cau betong, ket cau thep kha tien tien va hien dai thi cong 
nghe xay con rat thu cong nen van de chat lugng cua cac vien xay va cua 
khoi xay con nhieu bat cap, doi hoi cong tac giam sat thi cong va kiem tra 
chat lugng ngay mot cao hon. 

4.2.2. Giam sat thi cong va kiem tra chat lugng ket cau xay bao gom 
cac noi dung chinh sau day 

- Kiem tra nang lire nha thau, thiet bi thi cong, phong thi nghiem... 

- Kiem tra vat lieu xay dung: vat lieu che tao vua, hdn hgp vua xay dung, 
gach xay, da xay, cac loai vien xay khac... 

- Kiem tra vat lieu va san pham xay dung trude va trong qua trlnh thi cong: 

+ Vat lieu che tao vua, 

+ Hdn hgp betong, cong tac lap dung cop pha, da giao; cong tac lap dung 
cot thep; ( cho ket cau gach da cot thep va betong da hoc); 

- Giam sat cong tac van chuyen va thi cong. 

- Giam sat thi cong gach da: 

+ Cac yeu cau chung thi cong khoi xay gach da. 

+ Khoi xav da hoc va betong da hoc 


351 



+ Khoi xay gach, xay lanh to, xay mai dua, tircmg chen khung, tuong mat, 
tuong treo. 

+ Khoi xay gach da cot thep. 

+ Khoi xay ket cau vom, mai vom khau do Ion. 

+ Khoi xay trong vimg dong dat. 

- Cac tieu chuan va phuomg phap thi nghiem, quan trac, do dac ap dung 
trong thi cong va nghiem thu khoi xay gach da va gach da cot thep. 

- Nghiem thu cong tac xay (chat luong va khoi luong) bao gom cac can 
cu nghiem thu, trinh tu nghiem thu, bien ban nghiem thu, liru tru ho so 
nghiem thu. 

- Giai quyet sir c 6 va cac phat sinh trong thi cong khoi xay. 

4.2.3. Dac diem chiu luc cua ket cau xay 

a) Cac ket can xay tie cac vien xay khac nhau bao gom : 

- Khoi xay gach dac, gach r6ng, gach si li cat, gach khong nung, 

- Khoi xay da hoc, da deo, 

- Khoi xay bloc xi, betong, 

- Khoi xay gach da cot thep, 

- Khoi xay chiu lire va khoi xay tu mang (tuemg ngan, tuong bao che). 

b) Dac diem chiu life ciia ket cau xay 

Kha nang chiu lire cua khoi xay, ket cau xay phu thuoc vao nhieu yeu to : 
cuong do cua vien xay, hinh dang, kich thude vien xay, cucmg do vQa xay va 
chat luemg thi cong khoi xay. 

Cac khoi xay co cucmg do chiu nen ldn hem nhieu kha nang chiu uon, 
chiu keo va chiu cat, cho ndn chung thfch hcrp vdi cac ket cau vom, ket ca'u 
trong luc nhu tru, tudng chan. 

Qua mo hinh thi nghiem chiu nen cua khoi xay (hinh 4.37), kha nang xau 
nhat co the say ra cho mot vien xay nam gitfa khoi xay bi pha hoai do dong 
thefi chiu uon, chiu keo, chiu cat, chiu nen cue bo. Vi vay cucmg do tinh toan 
chiu nen cua khoi xay thuemg thap hem nhieu cucmg do chiu nen cua vien 
xay tham chi thap horn cuong do cua vua vien xay trong ket cau. Gia thiet 
trong mo himh thi nghiem cho trudng hop mach xay khong no vua co the 
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say ra trong thuc te nen khoi xay som bi pha hoai do uon, nen cue bo, va cdt 
nen khong tan dung dirge kha nang chiu lire cua toan bo cac vien xay. 

- Ket cau rat nhay cam vdi lun khong dbu cua ket cau nen mong, thirdng 
gay ra lire cdt Ion trong ket cau cong trinh. 



I p 

Ilinh 4.37: Mo hinh nen khoi xay gach, da tint cong 


4.2.3. Cong tac chuan b| cho thi cong ket can xay 

a) Mat bang va nen mong 

- Mong dat tren nen thien nhien phai thoa man yeu cau : 

+ Day ho mong phai sach, 

+ Cao do theo cac sai lech diroc phep, theo kich thirdc chieu dai, chieu 
rong nha va cong trinh phai nho hem 10mm khi L < 10m, va nho horn 30mm 
khi L tori 100m, 

+ Phai nghiem thu mat b^ng nen va ho mong, lap bien ban nghiem thu 
triroc khi xay mong. 

- Sau khi xay mong va tucmg tang ham phai kiem tra lai tim true vdi sai 
so cho phep: 

mong da hoc < 20 mm, 
mong gach < 10 mm. 
tudng gach, cot gach < 10 mm. 
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Doi vdi mong dat cap (hinh 4.38), khi la nen a set vdi chieu cao h < lm 
thi chieu rong b lay bang chieu cao h; khi n£n la cat, va chieu cao h < 0, 6m 
thi h/b = 1/ 2. 



b. Vat lieu 


Hinh 4.38: Nen dat cap 


Cat: 

- Cat cho vua xay: lay theo TCVN 7770 : 1975 Cat xay dung, yeu cau 
ky thuat. 

Dudng kmh hat cat < 2,5mm cho khoi xay gach va da deo, D max < 5mm 
cho khoi xay da hoc. 

- Cat den dung cho trat, va mac tha'p kh6ng dung cho khoi xay dudi muc 
nude ngam va trong moi trudng an mon. 

- Khdng dung cat bien. 

Voi tot: (Hieo TCVN 2231-1997 - Voi xay dung dong ran trong khong khO. 

Ximang: Phai dam bao chat luong va co giay chumg nhan chat luong cua 
co quan kiem dinh co tham quyen. 

Cac loai ximang dac biet chju sulfat, chju axit... theo y6u c£u thiet ke. 



Hinh 4.39: Quy each vien xay dat nung va bloc Ian 
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Gach dat nung phai dam bao yeu cau thiet ke ve cuotag do, quy each, do 
tham nubc, mau sic. 

- Cac loai gach cung cap cho cong truong phai co giay chutng nhan ve quy 
each va chat lupng do bo phan KCS cua xf nghiep thuc hien. 

- Gach da xep dong phai dam bao ky thuat an toan. khong duoc de moc 
reu moc ban. 

N 




Vila xdy 


Iiinh 4.40: Scr do tin nghiern nen, uon gach 


- Vua dimg trong kho'i xay gach da phai c6 mac va chi tidu ky thuat thoa 
man yeu cau thiet ke (theo huong dan pha tron va sir dung vGa xay dung). 


- Trong nha may va tram tron vua phai ki6m tra chat lupfng vua theo tung 
dpt. Khi giao nhan co ghi bien ban. M6i dpt giao nhan vtfa phai co van ban 
chi dan : loai vua, mac va do deo, ngay gib, thang san xua't, mac va loai 
ximang sir dung. 


- NuPc dimg d£ tron vira phai dam bao chat lupng khong chura cac tap 
chat co hai lam giam qua trinh dong ket. Khi dung nude ngam tai ch6 va 
nuoc ky thuat phai phan tich bang thi nghiern, trir nude sinh hoat khong phai 
kiem tra. 


- Khi dimg vua kho san xua't trong nha may phai co chi din thanh phln va 
mac vua dat dupe sau khi tron. Khi van chuyen vua kho phai bao dam khong 
am udt, bay, rcri, bln. 

- Vua xay khi do lubng phai dam bao sai lech khong lPn horn 1% cho 
nuorc va ximang, va nho hon 5% cho cat. 
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- Dam bao do deo cho vua theo quy djnh (theo do sut) ve do dong deu, 
kha nang giu nude. 

De nu6c c6 do deo va kha nang giu nu6c co the dung them phu gia hoa dio 
nhirng phai tuan thu cac tieu chuan ve phu gia cho betong va cho vua xay. 

Thbi gian tron vua k£ tu khi do xong cot lieu khong ft han 2 phut (bang 
may tron) va 3 phut (bang tay). Khi vua bj phan tang phai tron lai. 

- Khi thi cong vao mua kho, mua he, phai nhung gach vao nuoc. 

- Khi thay doi thanh phan cot lieu phai kiem tra lai bang thi nghiem. 



Hinh 4.41: Dung cu xdc dinh do deo cua vua dung 
trong phdng thi nghiem va ngoai hien trudng 


c) Dan giao, van kfiuon cho cong tac xay 

- Phai tuan thu cac yeu cau v6 lap dung dan giao, van khuon nhu trong 
cac tieu chuan hien hanh (TCVN 5308-1991, TCVN 6052-1995 Dan giao 
thep; TCXDVN 296-2004. Dan giao, cac yeu cau ve an toan). 
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Phai dam bao on dinh, ben. du kha nang chiu tai trong sir dung (ngudi, 
vat lieu, gio), D6 thao lip khong can tro di lai. 

4.2.4. Thi cong khoi xay gach da 


a) Yen can chitng 

- Gach da khi van chuyen khong dupe chat dong, vira khong dupe do 
thing xuong dat, phai co tarn lot vira. 

- Ho voi phai bo tri gin dudng van chuyen, gan nai co nude, gan nai tron 
vira va khong can tro thi cong. Day ho voi phai lat gach, thanh ho phai xay 
gach hoac lot van cao hon mat dat ft nhat 0,1m, quanh ho phai co ranh thoat 
niroc va hang rao bao hiem. 

Be mat lop voi toi phai co ldp nude day hon 0,2m hoac co ldp cat phu 
day 0,2m. 

- Chenh lech do cao giua phan ke nhau cua khoi xay khong ldn hon 1,2m. 

- Thi cong theo dung thiet ke, khong duoc tir y thay doi thiet ke. Trong thi 
cong neu phai hien sai sot trong thiet ke hoac gap nhirng triremg hop khac 
thudng nhu cat chay, nude ngam manhv.v...phai bao ngay cho chit dau tu va 
thiet ke biet de kip thdi giai quvet. 

- Khi thi cong khoi xav bAng bloc Ion phai: 

+ Dam bao kich thude true mong, dudng mep mong, dinh vi goc va 
nhirng chd ghep noi. 

+ Dat bloc goc va cac bloc lam moc. 

+ Lay dau vi tri bloc d trong hang. 

+ Xay bloc theo dudng ngAm. 

+ Khi xay xong moi hang bloc phai kiem tra do ngang bang each do do 
cao cac hang da xay. 

- Khi xay chan tudng, chan cot chi dupe dung gach set dac, khong dung 
gach si li cat. 

- Khong xay gach, da hoc tren nen dat lun. 

- Dp ngang bang cua hang, dp thing dung cua mat ben va cac goc trong 
khoi xay gach da phai dupe kieim tra it nhat 2 lan trong mot doan cao tir 
0,5m den 0,6m, neu phat hien dp nghieng phai sira chua ngay. 
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- Ch6 giao nhau, ch6 noi tiep cua khoi xay phai xay dong thdi, khi tarn 
ngimg xay phai de mo giat, khdng cho phep de mo nanh. 

-Trong khoi xay co 6 vang lap ghep hay do tai ch6, phai chd betong du 
cudng do va khoi xay ben tren du do cao doi trong, du cudng do mdi duoc 
phep thao van khuon thanh chong. 

- Cur xay xong 1 t£ng thi phai kiem tra do ngang bang thang dung cua 
khoi xay khong ke nhung lan kiem tra giua chimg. 

- Khong dupe va cham manh, khong duoc van chuyen, dat vat lieu, tua 
dung cu va di lai true tiep tren khoi xay dang thi cong, khoi xay con udt. 

Khi xay ong khoi, ong thdng hoi, cac mach phai day vua, b6 mat ben 
trong phai vet vua, miet phang, nhan. 

Trong qua trinh xay neu phat hien vet nut phai bao ngay cho thiet ke de 
tim nguyen nhan va xu ly dong thofi phai lam moc de theo rdi tiep. 

b) Khoi xay da hoc 

- Trudc khi xay, day ho mong phai duoc don sach, sua phang, hang 
dau tien dung nhung hang da chu^n, nhung ch6 goc va nhung ch6 chuyen 
tiep mong, can chon nhffng vien da Idn, phang day de xay. Nhung vien da 
surt vd nen xay a phia trong khoi xay da hoc, nhung phai dung da nho 
chen vao ch6 gay. 

- Khi xay mong phai dat da hoc thanh tung hang cao 0, 3m, khi xay tudng 
moi hang cao 0.25m. 

- Frong m6i hang da xay d6u phai co hon da cau chat tao he giang theo 
cac yeu c^u duoi day: 

+ M6i met vuong tren mat ddng tuofng phai co it nhat 1 vien da cau 
dai 0,4m, 

+ Khi xay tudng da day khong ldn hon 0, 0m phai dat m6i met vuong 3 
hon da cau suot ca chan tudng. 

- Khi xay cot, tru phai dat da h6c thanh tirng hang cao 0,25m. Gin chon 
nhung hon da dai day minh, khdng nen dung da vat canh, da mong va phai 
bo tri cac vien da mat co chan cam sau vao khoi xay. 

- Khong xay kieu dung bia trong cac khoi xay mong, tudng, cot tru. 
Khong xay trung mach d ben ngoai cung nhu ben trong khoi xay. Khong 
ducrc dat da tiep xuc nhau ma khbng chen vua. 
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- Khi xay da hoc khong thanh hang (da hoc nho) ngoai nhung yeu ciu 
nhu doi vdi xay tung ldp con phai tuan thu nhung yeu c^u sau : 

+ Chieu day cac mach vua khong Idn hon 20mm va phai deu nhau, cac 
mach xay ngang doc khong duoc tap trung vao thanh mdt diem nut. Khong 
de nhung mach cheo keo dai, nhung mach dung song song, nhOng mach 
cheo chu thap, nhung mach vua ldi lorn. 

+ Da ldn nho phai phan phoi deu trong khoi xay. Khong chen da vun vao 
cac mach ngoai khoi xay. 

- Khi xay da deo chieu day mach vua khong 16n hern 15mm, mat ngoai 
phai phing nhan, a cac goc phai xay theo ki6u chong cui Ion bang cac vien 
da dai, rong it nhat la 0,30m. 

- Mach vua dung can duoc nhoi chat vQa bang bay hay thanh thep 
d = 10mm. Da qua dira (da cuoi tron nhan) chi dung xay mong nha khdng 
qua 2 tang. 

- Lop op gach hay da cua khoi xay da hoc c^n phai lam cling luc vdi khoi 
xay. Cach tu 4 den 6 hang gach doc phai giang bang m6t hang gach ngang. 
Hang gach ngang nay phai trung vdi hang gach ngang cua khoi xay da hoc. 

- Khi thi cong, do chenh lech chieu cao giua nhung ph£n tudng ke nhau 
khong duoc Ion hon 1,2 m. Chi6u cao cua tudng (bang da hoc hay bdtdng da 
hoc khi tarn dimg trong giai doan thi cong khong duoc ldn hon 1,2m). 

Trong trubng hop dac biet do dieu kien thi cong co the tang chilu cao 
ngung tdi 4m nhung phai co bien phap bao dam on d|nh va qua trinh lien 
khoi cua khoi xay. Trudc khi ngimg xay phai nhet d^y vua va chen da nho 
vao cac khe rdng ben trong hang da xay tren cung. Khi xay tiep phai trai vOa 
tren be mat hang nay. 

Trong mua he, mua kho miia gio tay khi ngung tarn thdi thi cong thi phai 
luon tudi nude cho khoi xay. Trudc khi xay tiep phai don ve sinh be mat va 
tudi nude 

c) Be tong da hoc 

Khi thi cong betong da hoc, viec che tao hdn hop vua bdtdng, dimg lSp 
va thao do van khuon, viec kiem tra chat luong bdtdng phai thoa man yeu 
c^u cua quy pham thi cong va nghiem thu ket ca'u betong va betdng cot thep 
toan khoi. 
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The tfch da don trong betong chiem khong qua 1/2 the tich khoi xay. 

H6n hop betong rai theo tung lap ngang doc khong qua 0,2m, da hoc dat 
lien tuc thanh cho ngap qua nua chieu day vien da va khoang each giura cac 
hang tir 4 den 6mm. 

Kich thude vien da khong dupe Ion hon 1/3 chieu day cua ket cau. 

Khong dupe tha da vao h6n hop betong khi da bAt dau dinh ket. 

Khoi xay da hoc phai dung dam rung tung lop, H6n hop betong phai co 
do sut tir 5 den 7mm. Khi khoi lupng cong tac nho cho phep dung dam lay 
nhung vua betong phai co do sut tu 8 den 12mm. 

Khi thanh ho mong thAng dung va vung chAc cho phep khong sir dung 
van khuon de thi cong betong da hoc. 

Chi dupe ngung thi cong sau khi da don xong da hoc vao lop betong va 
dAm chat. Neu xay tiep phai don sach va tudi nude b£ mat roi mdi bAt dau rai 
hdn hop betong. 

-Viec bao dudng khoi xay da hoc va betong da hoc trong vung khi hau 
nong, kho va trong mua gio tay cung phai tien hanh nhu doi vdi ket cau 
betong do toan khoi. 

d) Khoi xay lifting gach 

- Yeu cau chung 

Khoi xay gach phai bao dam nhung nguyen tAc sau day: 

Ngang - bAng; Dung - thAng; goc - vuong; mach - khong trung; thanh mot 
khoi dac chAc. 

Vua xay phai co cudng do dat yeu cau thiet ke va co do deo theo do sut 
cua con lieu chuAn: 

+ Doi vdi tudng va cot gach tir 9 dd'n 13mm, 

+ Doi vdi lanh to x£y via tir 5 den 6 mm, 

+ Doi vdi khoi xay khac bang gach tir 9 den 13 mm, 

+ Doi vdi moi khoi xay trong mua hanh kho yeu cau mach vua no va co 
do sut la 14 mm, ket cau mdi xay phai dupe che day tranh mua nAng, phai 
tudi nude thudng xuyen. 

Kieu each xay theo yeu cAu thiet ke, thudng xay 1 doc mot ngang hay 3 
doc mot ngang. Cac goc tudng phai dupe giAng vao nhau va khong dupe 
trung mach tuy theo chieu day tudng va kich thude gach (hinh 4.42). 
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Chieu day trung binh cua mach vua ngang la 12mm, nhirng trong mach 
vua ngang khong nho han 8mm va khong lan han 15mm. 

Chieu day trung binh cua mach vua dufng la 10 mm, nhung tirng mach 
vua dung khong nho hon 8mm va khong lan hon 15mm. Cac mach vua dung 
phai so le nhau it nhat 50mm. 

Cac mach vua phai no, day. 

Chieu sau mach vua lom duac quy dinh : khong lan han 15 mm doi vai 
tudng va khong lan han 10 mm doi vai cot. 

Phai dung gach nguyen de xay tuang chiu luc. cac mang tudng canh cua 
va cot. 

Co th6 dung gach va doi xav tudng ngan, tudng khong chiu lire. 


Tuang 1 vien (22cm) 
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llinh 4.42: Cue dang khoi xay lifting gach 
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Cam khong dung gach vun de chen, dem vao giCra khoi xay. 

Cho phep dung cot thep dat trudc trong tudng chinh va cot d £ giang cac 
tudng mong vdi tirdng chinh va cot khi cac ket cau nay xay khong dong thdi. 

Khong phu thuoc vao kieu xay cac hang gach ngang phai la gach nguyen 
va phai bao dam : 

+ Xay d hang dudi cung va hang tren cung, 

+ Xay d d dinh cot, dinh tudng... 

+ Xay d bo phan nho ra (mai dua, gd, dai). 

Ngoai ra phai dat gach ngang nguyen dudi cac dau dam, dan, xa go, tain 
san, ban cong va cac ket cau lap dat khac. 

Phai xay mat ngoai tudng khong trat, khong dp bang gach nguyen, lira 
chon mau sac theo thiet ke. Chieu day mach vua phai theo dung thiet ke. 

Sai so trong mat cat ngang cua cac goi tua xa go, vi keo, cac dam cau true 
va cac ket cau chju luc khac theo bat ky mot hudng nao so vdi vi trf thiet ke 
phai nho hon hoac bang 10mm, 

Khi ngung thi cong do mua bao phai che km khoi xay. 

e) Khoi xay kmh to 

Cac loai lanh to deu phai xay bang gach nguyen va duoc lua chon ky. 

Lanh to bang phai dung vua co mac theo thiet ke nhung khong nho hon 
25mm. Chi cho phep du lanh to xay bang chieu rong 16 cua nho hem 1,2 m. 

Chidu cao lanh to bang phai bang it nhat 5,6 hang gach xay gach kich 
thude chuain. Hai dau an sau va tudng hai ben cira it nhat 0,25m. Dudi hang 
gach cuoi cung cua lanh to phai dat ldp vua cot thep it nhat la 2 thanh dudng 
kinh khong nho hon 6mm, hai dau cam vao tudng it nhat 0,25m va uon moc. 

Lanh to xay via phai co mach vua hinh nem, dac dau dudi mach day it 
nhat 5mm va dau tren khong day hon 25 mm. Lanh to phai xay dong thdi tir 
hai ben don vao giua, vien gach khoa phai nam chinh giua (true chinh 16 cira 
chia doi vien gach). Nhip cua lanh to via co the tren 2m khi xay trong di6u 
kien khong chiu dong dat va lun khong deu (hinh 4.43). 

Mach ngung thi cong doi vdi lanh to xay cuon nhip Idn dupe phep bo tri 
each 2 dau cua lanh to mot cung chan goc d tarn 30°. Phan vanh cung chan 
con lai phai xay het trong cac dpt tiep theo. 
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Hinh 4.43: S<r do lam vice cua lanh to gach xdy bang 

Vira xay lanh to cuon phai thco yeu cau cua thiet ke. 

Gach va mach vua trong lanh to xay via va xay cuon phai cung hirdng vao 
tarn cua vom cuon. Cam dat gach xav theo kicu xia tien. 

ChiCu ipng mang tudng giua cac lanh to nho hc(n lm thi phai xay tuang 
bAng vira cung mac vdi vira lanh to va khong nho hon mac 25. 

Thai gian giCr lanh to tren van khuon khong dirac nho han cac tri so ghi 
trong bang 4.5. 


Bang 4.5 


Ket cau lanhto 

Mac vira 

Nhiet do khong khf ben 
ngoai trong thai ki bao 
duang lanh to (°C) 

Thai gian giCr lanh to 
trong van khuon khong 
it han (ngay dem) 

1 

2 

3 

4 

Xay bang 

25 va 

Duai va bang + 5 

21 

Xay gach cot 

cao han 

Tren +5 den + 10 

18 

thep 


Tren + 10 den + 15 

12 



Tren + 15 den 20 

8 



Tren + 20 

5 
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g) Khoi xay mai dua, tudng chen khung, tudng mat 


Phan dua ra cua mdi hang gach 
trong khoi xay mai dua cho phep 
khong ldn hon 1/3 chieu dai vien 
gach. Toan bo chieu dai phan dua ra 
khong co cot thep cho phep khong ldn 
hon chieu day tudng (hinh 4.44). 

Mai dua ra ldn hon 1/2 chieu day 
tudng, phai dupe xay bang gach co 



Hinh 4.44 


cdt thep, betong cot thep hoac c£u kien lip ghep va phai neo vao khd'i xay. 


Khoi xay mai dua co phan dua ra Idn hon 1/2 chieu day tudng nha, khoi 
xay tudng vuot mai co chieu cao ldn hon 3 l<in chieu day tudng nha va ldn 
hon 3 lan chieu day cua chinh no thi phai xay bang vua co mac khong nho 
hon 25. 


Mai dua co neo trong tudng chi dupe xay sau khi tudng du cudng do thiet 
ke. Neu c^n lam sdm hon thi phai gia cd tarn thdi dam bao cho khdi xay va 
mai dua dam bao on dinh. Trong moi trudng hop, deu phai chong giu tarn 
cho den khi mai dua va tudng dat cudng d6 yeu c^u. 

Tudng xay chen trong cac nha khung phai lidn kdt vdi cot khung bang cac 
giang thep theo chi din cua thiet k£ va phai lien ket vao cac dim doc cua 
khung. Neu khong co yeu ciu dac biet cua thiet ke co the dat cac rau thep 
trong cdt khung each 5 hang xiy dat ft nhdt 2 thanh thep dudng kfnh 6mm 
vdi chieu dai khong nho hon 50 cm. 

Tudng chen khung co chidu day khong ldn hon 20cm co the xay bang 
gach co 16 rdng. 
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Trong khoi xay tudng bang gach co 16 r6ng, nhung ducmg gcf, mai dua, 
tudng vuat mai twang phong hoa va cac twang yeu cau miet mach ngoai phai 
xay bang gach dac. 

h) Tudng treo tren ket cau be tong 

Khoi xay gach, da xay tren cac dam khung betong con goi la tudng treo 
thudng dwac tmh toan theo 2 trwcmg hap : luc khoi xay chwa kho thl toan bo 
tai trong ban than dwac truyen vao dam khwng dwdi hinh thdc tai trong phan 
bo' deu va trwbng hap khi khoi xay da kho thi dam khung dwac tmh toan theo 
tai trong dang tarn giac co dinh a goi twa (hinh 4.45). Nhw vay noi lwc trong 
dam khung khac nhau dudi tac dung cua hai trwcfng hop co cac gia tri rat 
khac nhau va c£n dwac thiet ke xac dinh ro d6 xac dinh thcri han dd cay 
chong cho dam khung khi daco twang xay tren dam. 



^_L_^ 

Hinh 4.45: Tudng treo co 16 ci(a 

Viec trang tri mat chmh nha bang Idfp op co the lam d6ng then khi xay 
tudng. Cac tarn op chi tiet op c^n phai dwac phan Ioai va lira chon trudfc theo 
dung kfch thwdc va mau sdc da quy dinh trong thiet ke. 

4.2.5 Khoi xay gach cot thep 

- Trong khoi xay gach da co lwdi cot thep ngang, chieu day cua mach vua 
phai Idn han tdng dwdng kinh cac thanh thep dan nhau nhat la 4mm va dong 
thdi van dam bao quy dinh do day da quy dinh trong khoi xay. 
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- Khoi xay cot va mang tudng canh cua phai dung cac ludi cot thep ngang 
dan chu nhat hoac uon chu chi, buoc hoac han. Khoang each giura cac thanh 
trong luoi khong nho hon 3mm va khong ldn honl2mm. Duong kfnh cot 
thep ludi khong nho hon 3 mm va khong ldn hon 8mm. Khi cot thep co 
dudng kfnh ldn hon 5mm thi duofc lam ludi chir chi (hlnh 4.46). 



Hinh 4.46: Khoi xay co cot thep dat ngang va doc 

- Khong duoc phep dat cot thep rdi khong buoc hoac khong han trong 
khoi xay. Khi gia cong va thi cong phai chu y cac dau thanh cot thep nho ra 
ngoai mat khoi xay khoang tut 2 den 3mm de tien kiem tra. 

- Ludi cot thep ngang dat vao khoi xay theo chi din cua thiet ke va khong 
thua qua 5 hang gach. 

- Ludi chu chi phai dat sao cho cac thanh thep cua 2 ludi trong hai hang 
khoi xay ke tiep nhau co hudng thing goc vdi nhau. 

Dudng kfnh cua thanh cot doc chiu lire khong nho hon 10mm, cot dai tCr 4 
den 8mm va dat theo chi din cua thiet ke. 
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Cot doc noi vdi nhau bang han hoac buoc, chieu dai noi va chieu dai neo 
tuan thu cac chi din nhu dot vdi cot thep trong ket cau betong cot thep. 

Doan neo cot thep chiu keo phai dupe neo vao ldp betong hoac vua. 

Chieu day lop bao ve cua cot thep chiu luc bang vua ximang trong ket cau 
gach da cot thep khong dupe nho hon cac tri so ghi trong bang 4.6. 

Bang 4.6 


mm 


Cac loai ket cau 
gach cot thep 

Chieu day lap bao ve cho cot thep dat d 

Trong cac phong co 
dp Am khong khi 
binh thuPng 

Trong cac 
cau kien xay 
ngoai trefi 

Trong mong, cac 
phong Am trdt 

Dam va cot 

20 

25 

30 

Tudng 

10 

! 15 

20 


4.2.6 Khoi xay vom, mai vom cong mot chieu hay hai chieu . 

Khoi xay vom phang (ke’ ca lanh to cuon) va ket cau vom khong gian 
phai dung gach da co kich thude tieu chuan. Nen dung vira ximang de xav 
vom, vo. 

D6i voi khoi xay vom phang, hoac cong hai chi6u, van khuon phai co ket 
cau sao cho khi do dupe ddu nhau. Cot chong giu van khuon phai dat tien 
cac nem g6 hay hop cat kho hoac dung cot thep ong co chan chong di6u 
chinh dupe. 

Sai lech kich thude van khuon vom cong hai chi6u so vdi thiet ke khong 
ldn hon cac tri so sau : 

- Doi vdi dp vong tai diem bat ky : 1/200 tri so do vdng cua vom; 

- Dp xe dich van khuon 6 tiet dien giua so vdi mat phang dirng: 1/200 

+ Trj so dp vong; 

+ Doi vdi chieu rong nhip vom: 10 mm. 

Nhung tri so nay khong dung cho van khuPn di dong cua vom tru 
nhieu song, 

TiUdc khi xay phai dua vao co gach da co ma chia trude len van kliuon 
(tu dinh xuong chan mai vo) va dieu chinh cho chAn vien gach. 
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Gach dung cho khoi xay mai vom phai dugc ngam nude ky, khong dugc 
dung gach co vet nut, vd, cong venh. 

Vat lieu xay phai xep dan deu tren dinh khuon vom. Neu khong xep dugc 
phai lam dan giao rieng de dat vat lieu. Phai tranh nhung va cham manh lam 
meo, lech van khuon. Chi nen dat deu 4 phfa tren van khuon mai vom mong 
cong hai chi6u. 

Trong khoi xay vom, chi nen dung ximang pooclang, khong dung vira 
ximang pooclang pudolan cung nhu cac loai ximang khac dong edng cham 
d nhiet do thap. 

Sau khi xay xong phan tuong do chan vom, vom mai neu nhiet do khong 
khi cao hon 10°C, thi ft nhat 7 ngay mdi dugc bat dau xay vom mai. 


Neu nhiet do tir 5 den 10°C thoi han tren keo dai 1,5 lSn, neu tir 1 den 5°C 
thi keo dai 2 l£n. 


Neu chan vom la betong cot thep lap ghep co dat day cang khoi xay vom 
co the bat dau ngay khi xay xong phan d5 chan vom va trude ca luc thao dd 
van khuon. 


Viec cang day trong cac vom va mai vom phai lam ngay sau khi xay xong 
khoi xay do va truoc luc thao do van khuon. 

Viec thao do van khuon phai lam nhe nhang theo trinh tu doi xurng tren 
toan dien vom mai. Trudc het thao nem hoac hop cat dieu chinh chan chong 
roi ha dan van khuon xuong tir 0,10 den 0,15m. Sau khi kiem tra khong thay 
hien tuong nut vd, xup do mdi dugc thao dd hdn van khuon. 

Thdi gian giu van khuon phai dam bao: 

- Khong ft hon 7 ngay khi nhiet do khong khf khong cao hon 10°C. 

- Khi nhiet do thap hon, thdi han phai tang len theo yeu cau nhu phan suu 
khi xay xong tudng dd chan vom. 

Khi xay cac mai vom phai xay dong thdi tir hai hay 4 bien don vao giua. 
Tuy theo tfnh toan cua thiet ke mai co the xay bang hay via nghieng. 

Cac mach vua phai day dung yeu cau nhu xay cac loai lanh to bang va 
lanh to via. Neu dung vua ximang thi phai bao dudng dung quy trinh (tudi 
am va che nang) vdi thdi gian khong ft hon 3 ngay. 

Be mat tren cua mai vom phai trat vda ximang, trudc khi trat phai tudi 
nude (co the ket hgp vdi viec lat cac ldp gach chong nong hay ldp gach la 
nem). Xay xong cac ldp mai deu phai tien hanh bao dudng. 
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Khi cdn chat tai sdm hem thdi gian quy dinh thi phai giu nguyen van 
khuon va giao chong. 

Khong duac xay cac lap mai hoac chat tai trong lech ve mot phfa vom, 
vom mai. 

4.2.7 Yeu cau bo sung thi cong cac ket cau gach da trong vung co 
dong dat 

Khi thi cong cac khoi xay gach da phai dac biet chu y dam bao do bam 
dinh giua gach da va vira. 

Trufdc khi xay phai rira sach bui va bun. Sau khi ngimg, neu tiep tuc thi 
cong phai tudi nude len hang gach da tren cung. 

Khi xay cac loai gach nhe, vien betong nhe co khoi luong rieng nho horn 
1800 kg/m'phai ngam nude it nhat mot phut. 

Vua xay phai dung vua deo (co phu gia), do sut cua vua phai dam bao 
nhu sau: 

- Tu 6 den 8mm doi vdi khoi xay co khoi luong the tich ldn. 

- Tu 12 den 14 mm doi vdi khoi xay vat lieu nhe, mach phai day vua. 

- Khi nhiet do khong khi la 25°C va ldn hem phai tron vira trong nha hoac 
noi ram mat. 
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C6t thep diimg di/oc n6i vdi ket cau do 







- Khoi xay mdi lam xong phai duoc bao dudng bang each tudi nude 3 lan 
trong ngay va lien tuc ft nhat trong 3 ngay dem. 

- Sau khi dong dat hay bao Ion, cac khoi xay dang lam phai dirge xem xet 
cain than neu co hien tirgng xau (nut, nghieng...) phai bao ngay cho thiet ke 
biet de: xir ly. 

Khi thi cong tudng chen trong khung phai dam bao cac lien ket bang cac 
thanh thep dat san trong cot, dam theo dung thiet ke. 

Phai xay via nghieng hang gach tren cung tiep giap vdi cac dam ngang. 

Goc nghieng cua vien gach via khong duoc nho hon 60° va phai ciing 
theo mot huong. Cac mach vua phai day va phai chen ky bang vua va gach 
vo doi duoi cac vien ngoai bien tiep giap voi cot khung. 

4.2.8. Nghicm thu khoi xay 

Nghiem thu cac khoi xay gach da phai tien hanh trude khi trat b6 mat. 

Cac can cu de tien hanh nghiem thu bao gom : 

- Ho so thiet ke thi cong da duoc cap co tham quyen tham tra va phe duyet; 

- Nhat ky cong trinh; 

- Cac tai lieu ve dia chat thuy van va nen mong cong trinh; 

- Bien ban thf nghiem vua va cac loai vat lieu; 

- Bien ban xir ly cac sai pham kv thuat va sir co say ra trong qua trinh thi 
cong neu co (ghi ro thdi gian sira chua va danh gia chat lucnng thi cong). 

- Cac tieu chuan ky thuat hien hanh : Ticu chuar. danh gia chat chat luong 
cong trinh; Quy pham thi cong va nghiem Mi" s.k. ket can gach da; Ticu 
chuain nghiem thu cac cong trinh xay dung. 

Cac ket cau gach da hay tung bo phan ket cau gach da trong cong trinh du 
dieu kien duoc nghiem thu phai bao dam cac yeu cau sau day: 

- Bao dam cac nguyen tdc xay cac mat dung, mat ngang, cac goc cua 
khoi xay; 

- Chieu day va do dac cua cac mach vua lien ket, vj trf cua cac hang 
gach giang; 

- Dat dung du cac bo phan dan, neo. 

- Thi cong chfnh xac khe lun, khe co dan. 

- Dung vi trf, kfch thude cac 16 chua san dat cac dudng ong ky thuat. 
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- Chat lircmg mat tuemg dupe op da hay gach, chat lirpng mau sac dong 
deu tircmg ngoai khong trat cac ducmg net trang tri phai theo dung thiet ke. 

- Kich thubc khoi xay phu hop vdi cac sai so cho phep 

- Gia cong va dat cot thep dung vi tri thiet ke 

- Lien ket tbt giffa ket cau gach da v6i cac ket cau khac trong nha va 
cong trinh. 

- Cac bidn ban nghiem thu day du va chinh xac cac bo phan khuat da 
dupe cac ben lap va xac nhan. 

NhiJng phan khuat sau day can lap bien ban nghiem thu: 

- Chat luong va trang thai da't n6n, chi6u sau chon mong, kich thu6c mong, 
chat lucfng khoi xay mong, cong tac chdng tham mong va tuctng t£ng ham; 

- Khe lun va khe co dan; 

- Cac lop each ly trong khoi xay; 

- Viec dat cot thep, cac chi tiet bang thep dat sSn trong cac ket cau khac 
co lien ket v6i khoi xay gach da; 

- Cac chi tiet ngam neo co djnh 6 vang, lanh to, se no; 

- Goi tua dan, dam ban ke len tuemg, cot, viec neo cac ket cau thep vao 
tuerng va chong moi mot cho cac ket cau g6 dat len tuemg; 

- Cong tac lap dung va sai so cho phep lien quan toi cong tac xay. 

- Chat lieu vat lieu, cac ban thanh pham va thanh pham che tao tai nha 
may, khi nghiem thu phai can cu vao ly lich san xuat cua nha may. Chat 
luomg vua va belong san xuat tai cong trubmg thi can cu vao ket qua thf 
nghiem mau lay tai hien trudng 

- Viec nghiem thu vat lieu phai lap thanh bien ban, van ban xu If sai sot 
va nhung vat lieu phai loai bo. 

- Nghiem thu nhung bo phan, nhung ket cau dac biet nhu b6 chua tubng 
tang ham, vom hay vom mai phai lap thanh nhung bien ban rieng; 

- Do sai lech so voi thiet ke va cac kich thuoc, vi tri va do xe djeh trong 
ket cau gach da khong duoc 1dm hem cac tri so ghi trong tieu chuan danh gia 
chat lupng cong trinh. 

- Ket qua xu li sai lech cua true ket cau va sai lech cao do theo chieu cao 
tung tang va toan bo ket c^'u co anh hucmg bat lpi den kha nang chiu lire cua 
ket cau xay. 
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Chircmg 5 


GIAM SAT THI CONG VA NGHIEM THU 
CONG TAC HOAN THIEN 
CONG TRINH XAY DUNG 


5.1. KHAI NIEM, CAC DANG VA HE THONG GlAN GlAo, SAN 
THAO TAC TRONG THI CONG HOAN THIEN 

5.1.1. Khai niem va dac diem cong tae hoan thien 


1. Khai niem cong tdc hoan thien 


Trong giai doan hoan thien, khai niem cac cong tac hoan thien cung rat 
tirang doi. Hoan thien cong trinh la cong tac phai tien hanh nh&m tao cho 
cong trinh dap ung dirge cac muc lieu ve sir dung, tien nghi va my quan. 
Hoan thien cong trinh la khau cuoi cung cua qua trinh xay l^p, nen chat 
lugng my quan cung nhu tien nghi cua cong trinh se do chat lugng cong tac 
hoan thien quyet dinh kha nhieu. 


Co the dinh nghla cong tac hoan thien trong xay dung nhu sau: 

Cong tac hoan thien trong xay dung la qua trinh thi cong hoan chinh be 
mat cac ket cau va chi tiet kien true, tao ra hinh dang cuoi cung cua ket cau 
va kien true cong trinh. 

Ket qua chat lugng cua cong tac hoan thien the’ hien viec dap ung cac yeu 
c£u ky thuat, chat lugng su dung va my thuat kien true. 


a. Chat lifong ky thuat 

B£ mat hoan thien la vat chat trung gian giua ket cau va moi trucrng, a do 
chda dung hoac qua do cac tuemg tac ly, hoa, co gay ra cac anh hudng den 
sir thay doi mot vai thong so cua moi truang, nhu: 

- Be mat hoan thien bao ve ket cau duoi tac dong cua do am, an mon, cac 
pha huy co hoc, hoa hpc, nhiet do bat lgi (doi khi ca chay); 
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- Lop hoan thien c6 thd thay ddi do each am. each nhiet, trao ddi khi... 

b. Chat htang sit dung 

Be mat hoan thien phai ben vung trude cac tac dong co hoc, co the dt 
giang lam sach, khong dinh bSn len quan ao khi cham phai, khong doc hai, 
khong bi phai mau... 

c. My thuat kien true 

Dap umg cac yeu c&u kien true da d6 ra. do la cac y lirong ve khong gian. 
mau sk, duong net... 

2. Dae diem cua cong tac hoan thien: 

Hien nay, fhi cong mot cong trinh don vi thuong chia lam hai giai doan: 
giai doan thi cong phan tho va giai doan thi cong hoan thien. 

a) Vdi cac cong nghe mdi thi cong phan tho (gom thi cong cac ket cau 
chju lire va xay tudng) toe do thi cong dat tien do 6-7 ngay mot tang nha. 
Ihi cong phan tho co nhtrng dac diem sau: 

- Khoi luong cac cong viec thirong Ion; 

- Trinh do co gioi hoa cao; 

- Tan dung dirpe lpi the cua phuong phap thi cong day chuyen (nhat la thi 
cong nha cao tang); 

• Dam bao Men do cac bo phan va hang muc cong trinh. 

b) Giai doan hoan thien co nhieu bat cap. thuong chiem hon 1/2 thoi gian 
ir>' cong toar bo cony trinh Giai doan nav co nhfrng dac diem sau: 

- Khoi lupng cac cong viec thudng khong Ion; 

- Trinh do co giai hoa khong cao; 

- Cong lac chuan bi thi cong nhi^u ma gia tri thuc hien it. Vi du: de thi 
cong trat ngoai phai tien hanh ldp dung gian giao, san thao thac toan bo dien 
tich phan trat ton nhieu tien von va nhan luc, nhung khoi lupng va gia tri dat 
dupe lai thap- Hoac thi cong son voi mat ngoai la c6ng viec rat kho khan va 
nguy hiem; 

- Cong viec doi hoi nhieu tho co tay nghe cao. cac cong tac co sir giao 
thoa chong cheo nhu thi cong dien nude voi cong tac hoan thien; thi cong 
trat vdi lat va op; thi cong trat, lat vdi son vdi, kinh...; 
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- Nang xuat lao dong thap ma rui ro lai cao. Riii ro d day la bat ky mot so 
suat nao cua cong tac hoan thien d6u thd hien a san pham cuoi cung, ma moi 
ngudi deu co the! phat hien ra; 

- Cong tac hoan thicn there hien dong thdi cac cong tac nhir: Dp dat thiet 
bi va may moc. dien nude... Doi khi tren cong trudng xay dung, thi cong cac 
cong tac hoan thicn dupe lien hanh dong thefi va xen kc vdi qua trinh thi 
cong phan tho. 

Clnnh vi vay. cong tac giam sat trong giai doan hoan thicn rat quan trong 
va can thiet. Song trong time tc giai doan nay, chua dtrac chu trong dung 
muc, kliien chat ltrgng cong trinh da hoan thanh chua that sir thoa man khach 
hang, nhiSu khi phai sura chua gay lang phi khong dang co. 

Tliire tc cac cong trinh xay dung da hoan thanh hien nay xay ra nhidu sir 
co nhb, nhung anh hubng rat Ion den chat lupng su dung co lien quan den 
cong tac hoan thien. Do la cac van de \c tham moc tuong, tnin. tham qua 
khe qua moi noi giua cua va tudng. tham qua cua do cong venh xuong cap: 
bong rop lop dp lat; bong rop lop ba ma tit, lop son phu. Nguyen nhan da so 
la do chat luong cong tac hoan thicn. thi cong khong dung quv trinh. su 
dung vat lieu khong phu hop. 

Tom lai. rat nhicu you to khach quan anh huorng den qua trinh thi cong 
cac cong tac hoan thicn. Do vav. doi hoi cong lac nr van giam sat hoan thien 
pluii du bao irude dupe cac veu to do. 

5.1.2. Cac dang, you can va trinh tu cong tac hoan thicn 

I. Cac dang cong tac hoan thien 

Hoan thien cong trinh gom nhi6u cong tac khac nhau nhu: trat hoac ba be 
mat phu ngoai ket cau: lang hoac lat be mat; dp tudng; son hoac quet voi len 
tudng. tran nha; cat va lap kinh; danh bong (son phu be mat) do go hoac kim 
loai: chen ke cac khe. mach: trai cac lap phu tham... Tuy quan niem cua cac 
nude, cong tac hoan thicn co cac dang khac nhau: 

a) Tlieo CHhII 3.04.01-87 cong tac hoan thicn duoc nhom theo bay dang 
cong tac gom: cong tac kinh. cong tac trat. op. dap ndi. son phu. dan giay, 
lam san. 

b) Tlieo Tieu chuan Viet Nam TCVN 5674 : 1992, cong tac hoan thien 
gdm cac dang cong tac sau: 
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- Cong tac trat nhu: trat phang, trat vay, trat 16 soi, trat mai (granito), trat 
rura, trat bam (granite); 

- Cong tac lat va lang; 

- Cong tac op: tudng, cot...; 

- Cong tac dap noi: phu dieu, phao chi...; 

- Cong tac kinh; 

- Cong tac lap ghep tran treo; 

- Cong tac son phu be mat. 

Mot so cong tac khac there hien trong giai doan hoan thien, hoac lien 
quan den cong tac hoan thien diroc the hien trong cac tieu chuan rieng biet 
nhu: cong tac lap cua cac loai, cong tac lop mai, cong tac chong tham, cong 
tac chong nong cung se duoc de cap trong tai lieu nay. 


2. Yeu cau cong tac hoan thien 

Chi tieu chat luqng cua cong tac hoan thien la muc do bang phang, la 
hinh thurc be ngoai. De dat cac chi tieu chat luqng nay, cong tac chuan bi rat 
quan trong. Trong giai doan chuan bi phai dac biet quan tam den chat luqng 
ldp nen, chat luqng vat lieu. Doi voi m6i mot loai cong tac hoan thien, tieu 
chuan xay dung quy dinh cu the cac thong so chat luqng, cac yeu cau va cac 
sai so' cho phep. 

Tieu chuain Viet Nam TCVN 5674 : 1992 quy dinh cac yeu cau chung 
cho cac loai cong tac hoan thien nhu sau: 

Truoc khi thi cong hoan thien tumg phan hay toan bo cong trinh phai tien 
hanh dinh vi kiem tra kich thude, cao trinh, hinh dang toan bo khoi xay tho 
va phai thuc hien xong nhung cong tac xay dung co ban sau day: 

- Chen kin nhung moi noi giua cac bloc lap ghep cua cong trinh, dac biet 
chen boc kin cac chi tiet thep noi cua cac bo phan cau kien be tong cot thep 
va ket cau thep; 

- Lap va chen cac khung cua so, cua di, nhet day vua vao cac khe giua 
khuon cua vdi tudng; 

- Thi cong cac ldp lot dudi san nha; 


- Thi cong cac ldp chong tham cua mai (neu co) phai bao dam khong 
tham nude, khong thoat mui hoi qua khe chen ong va 16 thu nude; 

- Lap dal he thong cap va thoat nude, kiem tra cac lien ket va dau moi cua 
he thong ong dan; 
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- Lip dat mang day diin ngam cho he thong den chieu sang, dien thoai, 
cac 6 c&m dien chon ng&m, he thong ong cua didu hoa khong khi va cac he 


thong ky thuat khac; 

- Trong dieu kien can thiet phai trat lang d noi se dat cac thiet bi thong 
gio..., cong tac hoan thien cong trinh can duroc thutc hien theo trinh tir neu 
trong thiet ke. 

Trinh tir thirc hien cong tac hoan thien m6i hang muc phai dirgfc ghi r5 
trong ban ve thiet ke thi cong. 


3. Trinh tu cong tac hoan thien ben trong cong trinh 


a) Nha xay gach 

- Trong qua trinh xay lap kiem tra va hoan thien be mat tudng xay tai 
nhirng vi tri l^p dat thiet bi ki thuat dien nuoc, thong hoi, thong gio, ve sinh. 

- Kiem tra b6 mat tran, tuong ngan, cac khung cira so, cua ra vao, chit day 
ca mac ghep va trat phang mat. 

- Hoan thien be mat tudng. Tien hanh cong tac trat, lat, op (b^ng vat lieu 
tarn hoac vua uot). 


- Thi cong va hoan thien be mat: Scm cac loai hoac dan giay. 

- Ldp kinh, scm cua, danh vecni, danh bong do g6. 
b) Nha lap ghep tarn Ion 

- Trong qua trinh xay lap kiem tra va hoan thien cac vi tri lap dat thiet bi 
ki thuat dien nuoc, thong hoi, thong gio, ve sinh,... chen day vua cac mach 
lap ghep va vi tri co khuyet tat. 



ca mac ghep va trat phang mat. 

- Hoan thien be mat tuong. Tien hanh cong tac trat, lat, dp (bang vat lieu 
tarn hoac vua udt). 


- Thi cong va hoan thien be mat: Son cac loai hoac dan giay. 

- Lap kinh, son cua, danh vecni, danh bong dd gd. 


5,1.3. He thong giao thi cong, san thao tac trong thi cong hoan thien 

Hau het cong tac hoan thien phai sir dung gian giao thi cong, san thao tac. 
He thong gian giao, san thao tac tot se tao dieu kien de tang toe do thi cong, 
dat chat luomg tot va dam bao an toan trong thi cong. 
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Gian giao thi cong rat co nhieu loai, yeu cau ky thuat vrii tirng loai quy 
dinh khac nhau va rat nghiem ngat. Dac biet la voi viec thi cong hoan thien 
mat ngoai cong trinh. 

Trong cong tac hoan thien, tir va'n giam sat thi cong, trong giai doan 
chuan bi la kiem tra gian giao va san thao tac. 

NhCrng tieu chuan sir dung trong cong tac giam sat thi cong hoan thien: 

- Chuong 17 Quy chuan Xay dung Viet Nam; 

- TCVN 5308:1991 Quy pham ky thuat an toan trong xay dung; 

- TCVN 6052:1995 Gian giao thep. 

I. Yeu cau voi gian giao khi thi cong hoan thien 


I. Yen can chung 

* Gian giao sir dung trong thi cong hoan thien la mot he thong ket cau 
tarn thrii dat tren nen vung hoac co th6 treo hoac neo, tua vao cong trinh de 
tao ra noi lam viec cho cong nh&n tai cac vi tri cao so vdi mat dat hay mat 
san co dinh; 


* Cac loai gian giao su dung trong thi cong hoan thien phai dam bao cac 
yeu cau v& thiet ke, cau tao, lap dung, van hanh, thao do ghi trong ho so ky 
thuat va ly lich ciia nha che tao. Khong dupe lap dung, sir dung hoac thao do 
loai gian giao khong du cac dicu kien tren; 

* Cac bo phan dung de lap dat gian giao phai phii hop voi ho so ky thuat 
va nhung quy dinh cua tieu chuan. bao dam cac yeu cau v6 curing do, kich 
thuric va trong lupng. Gian giao phai dupe thiet ke va lap dung du chiu lire 
an toan theo lai trong thiet ke; 

* Cong nhan lan dung, thi cong tren he thong gian giao va thao do gian giao 
phai qua dao tao va phai tuan thii cac yeu cau ciia quy trinh va dupe trang b| day 
du cac phuong tien bao ho iao dong. 

* Tliao dri gian giao phai tien hanh theo chi dan ciia thiet ke hoac nha che 
tao va bat dau tir dinh gian giao: 

- Cac bo phan va lien ket da thao rrii phai ha xuong an toan, khong de roi 
tu do. Phai duy tri sir 6n dinh ciia phan gian giao chua thao do cho den khi 
thao xong; 

- Trong khu vuc dang thao do, phai co rao ngan, bien cam ngurii va 
phuong tien qua lai. Khong thao do gian giao b^ng each giat do. 
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* Khi ldp dung, sir dung hay thao da gian giao of gdn ducmg day tai dien 
(dudi 5m, ke’ ca duang day ha the) can phai co bien phap dam bao an toan ve 
dien cho cong nhan va phai duqc su dong y cua ca quan quan ly dien va 
duang day (ngdt dien khi dung lap, luoi che chan...) 


2. Yen edit cu the 

a) Cac yeu cdu ve tai trong 

* Gian giao phai du kha nang chiu lire ma khong bj pha hoai bai tai 
trong ban than va it nhat bon lan tai trong tinh toan. Rieng doi vdfi he 
thong lan can an toan, cap treo va cac cau kien g6 duqc ap dung theo yeu 
cau rieng; 

* Muc tai trong: cac tai trong Ion nhat duqc phan loai nhu sau: 

- Tai trong nang: ap dung cho gian giao mang tai trong cong tac 
375kg/m 2 dung cho xay gach, da, cung vat lieu dat tren san cong tac; 

- Tai trong trung binh: ap dung cho gian giao mang tai trong cong tac 
250kg/m 2 dung cho nguai va vua xay trat; 

- Tai trong nhe: ap dung cho gian giao mang tai trong cong tac I25kg/rrr 
dung cho nguai va dung cu lao dong; 

- Tai trong dac biet: ap dung cho gian giao mang tai trong dac biet cimg 
vat lieu kern iheo. 

b) Yeu cau ve tai trong do nguai: 

Tai trong thiet ke cho san cong lac duqc tinh toan tren ca sa mot hay 
nhieu han mot nguai co trong luqng 75kg va 25kg dung cu cho m6i nguai. 
M6i dan vi san cong tac phai du kha nang da duqc it nhat mot nguai theo 
quy dinh sau: 

- San cong tac dung cho mot nguai duqc thiet ke va ldp dat du kha nang 
da duqc tai trong 100kg dat tai giua san: 

- San cong tac dung cho hai nguai duqc thiet ke va ldp dat du kha nang da 
duqc tai trong lam viec 200kg, trong do 100kg dat each 0,45 m ve phfa trai 
va 100kg dat each 0,45 m ve phfa phai cua duang thdng a giua san cong tac. 

- San cong tac dung cho ba nguai duqc thiet ke va ldp dat du kha nang da 
duqc tai trong lam viec 300kg, trong do 100kg dat each 0.45 m vd phia trai, 
100kg dat 6 chinh giua va 100kg dat each 0.45 m v6 phia phai cua duang 
thdng a giua san cong tac. 
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c) Yeu c&u ve tai trong phan bo: 

M6i don vi san cong tac tai vi tri thich hop, phai thiet ke va lap dung 
mang tai trong phan bo xen ke voi tai trong do nguoi. Tai trong phan bo va 
tai trong do nguoi khong tinh toan tac dung dong thoi ma can dung t6 hop 
han che toi da d6 thiet ke san cong tac phii hop. 

d) Yen can ve san cong tac: 

* San cong tac phai chdc chan, bao dam chiu dupe tai trong tinh toan. Vat 
lieu dupe Ilia chon lam san phai co dii cuong do, dap ung cac yeu cau thuc 
te, khong bi an mon hoa hoc va chong dupe xam thuc cua moi truong. Cac 
van va san cong tac che tao san bao gom cac van khung g6, cac van giao va 
san dam dinh hinh. 

* San cong tac (trir khi dupe giSng hoac neo chat) phai du dp dai vupt qua 
thanh do ngang 6 ca hai dau mot doan khong nho hon 0,15m va khong Ion 
hon 0,5m. 

* Van g6: 

- Cac van g6 phai dupe thiet ke sao cho dp vong d giua nhip theo tai trong 
tinh toan khong vupt qua 1/60 nhip gian giao; 

- Nhip Ion nha't cua van g6 dupe quy dinh theo thiet ke va nha san xu^'t 
tren co so tinh toan dp tin cay doi vpi van san g6; 

- Van g6 can dung o nhung noi cao rao va luu thong khong khi tot. Neu 
van su dung con tuoi hoac trong dieu kien am thi viec tinh toan ung suat va 
kiem tra phai ke’ den dp am cua g6. 

e) Yeu c^u ve lan can an toan 

* Phai lap dat he thong lan can bao ve tai tat ca mat ho va pMn cuoi cua 
cac san cong tac cao hon 3,0m so voi mat da't hoac san nha, trir cac truPng 
hop sau: 

- Trong khi lap dung hoac thao dP gian giao; 

- Khi gian giao dat trong nha, tai do toan bp dien tich nen dat gian giao 
dupe bao tuPng xung quanh, khong co mat ho hoac cac IP san thung nhu 
thang may hay thang bp; 

- Khi su dung cac day bao ho va day an toan cho nguPi doi vPi giao d£m 
treo, ghe ngoi treo, gian giao kieu thang; 

- Khi sir dung cac kieu thang dung tu do do gian giao. 
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* Tay chan chan duac lam tir g6 xe hay tircmg durong kich thudc 
0,025m x 0,1m, dat keo dai phia tren each mat san 0,04m. Cac thanh chan 
chan phai dirac lap ciing vai he lan can d tat ca cac mat ha va phan cuoi gian 
giao tai nhung nai co ngudi lam viec hoac di lai phia dirai; 


* Thanh giang cheo nhau co the dung thay the cho thanh giCra he lan can 
khi giao di6m hai thanh d vi tri ft nhat 0.5m va khong qua 0,75m ti'nh tir mat 
san cong tac; 


* Khi vat li6u chat dong cao hem thanh chan chan d nai co ngixcfi lam viec 
phia dudi, phai bo tri man chan an toan giua thanh chan chan va tay vin. Neu 
dung ludi thep lam man chan, co the bo thanh chan giua. 


II. Mot so dieu khong dime doi voi gian giao khi thi cong hoan thien 

a) Khong duac su dung gian giao trong cac trudng hap sau: 

- Khong dap umg duac nhung yeu cau ky thuat va dieu kien an toan lao 
dong quy dinh trong h6 so thiet ke hoac trong ho chieu cua nha che tao; 

- Khong dung chuc nang theo tung loai cong viec; 

- Cac bo phan cua gian giao co bien dang, ran nut, mdn ri; 

- Khoang each tir mep bien giai han cong tac cua gian giao, gia da tai 
mep bien li6n ki cua phuong tien van tai nho hon 0,60m; 

- Cac cot hoac khung chan giao dat tren nen kem on dinh (n6n dat yeu, 
thoat nude kem, lun qua giai han cho phep cua thiet ke...) co kha nang truat 
la hoac dat tren nhung bo phan hay ket cau nha khong duac tinh toan dam 
bao chiu lire on dinh cho chfnh bo phan, ket cau va cho cot gian giao, 
khung d5. 

b) Khong duqc xep lai len gian giao vueft qua tai trong tfnh toan. Neu sir 
dung gian giao che tao siin phai tuan theo chi dan cua nha che tao. 

c) Khong cho phep gian giao di chuyen ngang hoac thay doi kd't ca'u he 
gian giao trong khi dang sir dung, trir cac gian giao duac thiet k& dac biet de 
sir dung cho yeu cau tren. 

d) Khong duac lap dung, thao dd hoac lam viec tren gian giao khi thdi 
tiet xa'u nhu co giong to, trdi toi, mua to, gio manh tir cap 5 tra len. 

e) Gian giao va phu kien khong duac dung d nhQng nai co hoa chat an 
mon va phai co cac bien phap bao ve thfch hap cho gian giao khong bi huy 
hoai theo chi dan cua nha che tao. 
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///. Nhung van de can luu y khi kiem tra he thong va cac bo phan cua 
gian giao trong cong tac tu van giant sat 

A. Kiem tra he dd gian giao 

- Ch^n cua cac gian giao phai vung chic va du kha nang chiu duoc tai 
trong tinh toan ldm nhit. Cac do vat khong bdn nhu thiing g6, hop cac-tong, 
gach vun hoac cac khoi tu do, khong duoc dung lam chan de do giao; 

- Cac cot chong, chan giao hay thanh dung cua gian giao phai bao dam dat 
thing dung cung nhu duoc giing, lien ket chat vcti n6n de chong xoay va dich 
chuyen; 

- Khi dung day thimg, day tong hop hay cap thep trong cac cong viec co 
hoa chat an mon hay khong khi an mon, can phai co bien phap khac phuc de 
chong lai su pha huy cua cac cha't noi tren; 

- Tat ca cac loai day cap dung de treo gian giao phai co kha nang chiu lire 
ft nhat gap sau lin tai trong thi6t ke. 

B. Kiem tra thang, loi di lai, bien bao 

* Phai tao loi di an toan den san cong tac cua cac kidu gian giao theo mot 
trong nhung each sau, trir khi dang lip dung hoac thao do: 

- Su dung thang g6. kim loai, chat deo duoc che tao sin hoac ap dung 
theo cac tieu chuan hien hanh co lien quan; 

- Su dung cac bac thang lien ket vdi chan khung giao, khoang each Ion 
nhat giua cac bac cua khung khong qua 0,4m, do dai cua bac khong nho 
hon 0,25m; 

- Su dung thang co moc hay thang kim loai lap ghep voi kieu gian giao 
duoc thiet ke phu hop; 

- Cua ra vao true tiep tu ket cau ben canh hoac tu thiet bi nang. 

* Khi gian giao cao tren 12m phai lam cau thang trong khoang gian giao. 
Do doc cau thang khong duoc Ion hon 60°. Trucfng hop gian giao cao duoi 
12m thi co the dung thang tua hay thang day. 

* Thang phai duqc dinh v| chic chin, khong lam xe dich giao. Ngudi len 
xuong thang phai dung hai tay de bam chat vao ket cau va khong de diu mo 
hay bun dat dinh vao tay, giay dep. Khong duoc su dung cac thanh giing 
xien lam phuong tien len xuong gian giao. 
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* Cac loi di lai duai gian giao pnai cd die chan va bao ve phia tren dau 
ngubi. 

* Nai co ngubi hoac phuong tien qua lai. phai cd bicn . o hieu ro rang, 
dung rao chan hoac cang day gidi han khu vuc gian giao. 


C. Kiem tra nhom gian giao ddt tren mat ddt 


Cac bo phan cua he gian giao, bao gom cac thanh dung, thanh doc, thanh 
ngang, giang, moi noi va loi di lai, dugc thiet ke chiu tai trong quy dinh. 

Cac cot chong phai dat tren nen dat yeu cau v6 circmg do bao dam chong 
lun. Cac cot phai dat thang durng. 

Thanh giang xien dung dd chong, khong cho gian giao bi di chuy6n hoac 
bien hinh. 


Tlianh gi^ng cheo nhau phai dat o giua cac cot trong va ngoai cua he giao 
cot doc lap. Cac mat ho cuoi cua gian giao cung phai dugc gi^ng cheo nhau. 
Thanh gi^ng cheo nhau chi dugc noi tai cot. 

He lan can bao ve va thanh chan chan, lap dat theo quy dinh. 

Nhip Ion nhat cho phep cua van san phai du kha nang chiu tai trgng tac 
dung tren san. 

1. Kie’m tra gian giao cot chong g6 

- Gian giao col chong go. luy di^u kiCn noi dat giao, can bo tn sat vdi 

tuong nha va cong trinh; 

- Gian giao cot phai lien ket chat vdi nha hoac ket cau. Noi co chieu cao 
vugt qua 7,5m, gian giao phai dugc giang tai cac vi tri theo thiet ke nhung 
khong each nhau qua 7.5 m theo chi6u dung va chieu ngang; 

- Tai ch6 noi cot. cac dau cot phai phang va co tie! dien deu nhau. Cac tarn 
go dung d6 noi dugc dat 6 hai mat sat li6n k 6 nhau, co chieu dai khong nho 
hon 1,2m, co cung chi6u rong va tiet dien khong nho hon tiet dien thanh cot 
chong. Neu tarn noi bang cac vat lieu khac, phai co cubng do tuong duong; 


- Cac thanh hay dam ngang phai dat canh lem hon cua tiet dien ngang 
t'vo rhieu dung va du dai de vugt qua cac thanh dgc cua cac hang cot trong 

; ngoai it nhat la 0,075m ve m6i phia; 

- Cac thanh dgc phai du dai de vugt qua khoang each giua hai cot. Khong 
dugc noi tlianh dgc trong khoang hai cot. Tlianh dgc dugc gia co b^ng cac 
t&m ke lien ket chat vdi cot chong tao thanh vat do cac thanh ngang; 
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- Khi chuyen san cong tac tdi cao do tiep theo, san cong tac cu phai gift 
nguyen den khi Up dat xong cac thanh hay dam ngang mdi d6 co the tiep 
nhan san cong tac mdi; 

- Phai Up dung cac gUng cheo nhau de ngan can cac cot khong dich 
chuyen theo phuong song song vdi mat nha, cong trinh hoac bi cong, vong; 

- Phai co bien phap phong, chong chay doi voi gian giao cot chong g6. 

2. Kiem tra gian giao chan vuong 

- Khoang each giCra hai chan g6 cua gian giao dang hinh vuong khong 
qua 1,5m va chi£u cao khong qua 1,5m; 

- Phai gia co tai cac goc ca hai phia m6i chan vuong bang cac thanh dem 
(gUng goc) co kich thuoc 0,025m x 0,15m; 

- Cac chan giao dat each nhau khong qua 1,5m doi vdi gian giao chiu tai 
trong trung binh va khong qua 2,4 m doi voi gian giao chiu tai trong nhe. 
Phai bo trf cac thanh giang 0,025m x 0,20m noi tur day mot chan vuong den 
dinh cua chan vuong lien ke 6 ca hai mat cua giao; 

- Cac d£u van san phai dat keo dai qua cac thanh do cua chan vuong. M6i 
tarn van dupe dat tren it nhat ba chan vuong. Co the su dung van che tao san; 

- Mat san cong tac phai ngang bang va lien ket chac chan. Khong dupe 
Up dung qua ba tang giao va khi xep tang, phai dat true tiep mot chan vuong 
tren mot chan vuong khac. 

3. Kiem tra gian giao chan ngua 

- Cac gian giao chan ngua khong dat len nhau nhieu hon hai tang, hoac 
khong cao hon 3m; 

- Kich thude cac bo phan cau tao chan ngua khong dupe nho hon quy dinh; 

- Cac chan dat each nhau khong qua 1,5m vdi tai trong vOra va khong qua 
2,4m voi tai trong nhe; 

- Khi xep Ung, m6i chan ngua phai dat true tiep len chan phia dudi; 

- Cac chan phai dupe dong dinh voi van san de chong chuyen vi hoac xo 
diiy va mdi chan phai dupe giu chat b^ng cac thanh gi^ng cheo. 

4. Kiem tra gian giao va to hop gian giao thep ong va bo noi 

- Gian giao thep ong va bo noi dupe cau tao tir cac thanh dung, cac thanh 
doc va ngang gian giao va cac thanh gUng; 
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- Gian giao thep ong va bo noi chiu tai trong nhe co cac thanh dung, 
thanh ngang, thanh doc va cac thanh giang bang thep ong co ducmg kmh 
ngoai la 50mm (duong kfnh trong la 47,5mm). Cac thanh dirng dat each 
nhau khong qua 1,2m theo chieu ngang va 3,0m doc theo chieu dai cua 
giao. Cac ket cau kim Ioai khac khi sir dung phai thiet ke chiu tai trong 
tuong duong; 

- Gian giao thanh thep ong va bo noi chiu tai trong trung binh co cac 
thanh dung, thanh doc va cac thanh giving bang thep 6ng co duong kmh 
ngoai 50mm (duong kfnh trong la 47,5 mm); 

- Khi cac thanh dung dat each nhau khong qua 1,8m theo phuong ngang 
va 2,4m theo phuong doc gian giao phai co cac thanh ngang bang thep ong 
duong kmh ngoai 64mm (trong 60mm); 

- Khi cac thanh dung dat each nhau khong qua 1,0m theo phuong ngang 
va 2,4m theo phuong doc gian giao phai co cac thanh ngang bang thep ong 
duong kfnh ngoai 50mm (trong 47.5mm). Cac ket cau kim koai khac khi sir 
dung phai thi£t ke chju tai trong tuong duong; 

- Gian giao thanh thep ong va bo n6i ch|u tai trong nang co cac thanh 
dung, thanh ngang, thanh doc va cac thanh giang bang thep ong duong kfnh 
ngoai 64mm (trong 60mm) vdi cac thanh dung dat each nhau khong qua 
1,5m theo phuong ngang va 1,5m theo phuong doc cua gian giao. Cac ket 
cau kim koai khac khi six dung phai thiet ke chju tai trong tuong duong; 

- Cac thanh doc duoc lap doc theo chieu dai cua gian giao tai cac cao do 
xac dinh. Neu thanh tren va thanh giira cua he lan can dung thanh thep ong 
thi chung duoc dung de lhay cho cac thanh doc. Khi di chuy6n he lan can toi 
cao do khac, can bo sung cac thanh doc de thay the. Cac thanh doc duoi 
cung can dat sat voi mat nen. Cac thanh doc dat each nhau khong qua i,8m 
theo chieu dung tmh tir diem giua; 

- Cac thanh ngang dat theo phuong ngang giira cac thanh dung va gin chat 
voi cac thanh dung biing cac bo noi niim tren bo noi thanh doc. Cac thanh 
ngang dat each nhau khong qua 1,8 m theo chieu dung tmh tir diem giira; 

- Chieu dai cac thanh ngang phai vuot qua thanh dung theo chieu rong 
cua giao mot doan can thiet, du de lap bo noi va de tao thanh tay do cho gian 
giao co tai trong nhe va vua nhung khong vuot qua hai thanh van rong 
0,25m, trir khi co thanh chong cheo; 
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- Thanh giang cheo theo phuong ngang cua giao dat d cac dau h6i giao ft 
nhat phai dupe dat tai tang thu tu theo phuong dung va lap lai d moi hang thu 
ba theo phuong doc giao. Thanh giang cheo dupe noi tu thanh dung hay thanh 
doc cua mot tdng huong len vdi thanh dung hay thanh doc cua tang tiep theo; 

- Thanh giang cheo theo phuong doc giao phai dat 6 hang thanh dung 
phfa ngoai co goc nghieng tir 40° den 50° bat dau tu diem sat n6n cua thanh 
dung dau tien hoac cuoi cung huong len giua dinh cua gian giao. Neu gian 
giao qua dai, phai bo trf thanh giang tiep theo nhu da quy dmh; 


- Gian giao thanh thep ong khi hoat dong phai dupe lien ket chat vdi 
tudng hoac ket ca'u khi co chieu cao ldn hon bon lan kfch thude nho nhat 
chan giao. Thanh neo dung d£u tien va thanh neo cheo doc giao phai bat dau 
cung mot diem. Thanh neo dung dupe dat tiep theo tai cac vi trf each nhau 
khong qua 7,5m. Thanh neo dinh dat tai ch6 khong thap hon bon lan kfch 
thuoc nho nhat chan giao tfnh tu dinh cua gian giao. Cac thanh neo doc dat 
tai cac di6m cuoi va cac vi trf each nhau khong qua 9,0m, bao dam khong 
cho gian giao bi xoay hay bi tach khoi tuong nha hoac ket cau; 

- Khi dung gian giao thep ong cao tren 4m phai thiet ke he thong chong 
set tru truong hop gian giao dupe l^p dimg trong pham vi bao ve cua he 
thdng chdng set da co; 

- Khi to hop gian giao thanh thep ong noi, cac bo phan phai gan chat voi 
cac thanh giang cheo dung de tao ra mot khoi co dinh. Cac giang cheo 
ngang hoac cac bien phap phu hop dupe dung tao cho gian giao vuong goc 
v6i mat nen va tao ra cac diem neo cung theo chi dan cua nha che tao; 

- Tat ca lien ket tren mot tang cua gian giao phai dupe lam chdc chan 
trudc khi lap dung mot tang giao tiep theo; 

- Noi d£ bj nho len, cum cac thanh dung phai dupe khoa cung nhau theo 
chidu dung bang cac chot hoac bien phap tuong duong; 

- Cac bo phan gian giao do cac nha san xuat khac nhau che tao khdng 
dupe lap vao cung mot he giao; 

- Khi thao d5 he gian giao, cac bo phan phfa tren m6i thanh neo phai 
dupe thao d5 trude khi thao dd thanh neo; 

- To hop gian giao thanh thep ong noi co chieu cao vupt qua 37,5m dat 
tren chan de co di6u chinh phai do cac chuyen gia ky thuat thiet ke. Can sao 
chup lai ban ve va cac dac diem ky thuat tai ch6 phuc vu cong tac kiem tra. 
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5. Kiem tra nhom gian giao treo 

Gian giao treo co nhi£u loai: 

* Gian giao treo nhieu diem: 

* Gian giao treo nhieu diem co dieu chinh; 

* Gian giao treo hai diem: 

* Gian giao dam cong son (giao bay); 

* Gian giao he khung do kie’u thuoc; 

* Gian giao neo vao cua so. 

Sir dung gian giao treo trong thi cong hoan thien tiet kiem, thi cong nhanh 
nhirng rat d6 mat an toan lao dong, nen cong tac giam sat phai rat than trong 
trong cac cong viec tir a) den g) trong muc nay, dong thcfi phai chu y den cac 
noi dung sau: 

- Tat ca vat tu, cau kien va thiet bi dung de lap dat gian giao treo phai phu 
hop voi noi dung cua tieu chuain va nhung dieu kien thirc te diroc chap nhan; 

- Nhirng noi co nhung dieu kien bat thudng nhu: duong day dien, vat can 
tro giao di chuy^n hoac thiet bi khac hoat dong gan gian giao treo, v.v...c^n 
dat bien canh bao hay hang rao bao ve de; dam bao an toan cho ngirdi sir 
dung: 

- Chi cho phcp nhirng nguoi duac dao tao ve van hanh, sir dung va kiem 
tra gian giao treo diroc dieu khiein hoat dong gian giao treo. Phai bao dam 
an toan chong roi nga voi yeu cau it nhat ia mot day treo co dinh noc vao 
nguoi hay day that lung m6i cong nhan va day dung cu; 

- Thiet ke, lap dung va di chuyen cac gian giao treo, phai co sir giam sal 
chat che cua chuyen gia ky thuat: 

- Cac tang giao (san cong tac) dung vdi gian giao treo, phai phu hop vdi 
cac quy dinh ve san cong tac: 

- Dung cu va vat lieu dat tren gian giao, phai co bien phap dam bao ngan 
che khong de chung roi ra khoi san cong tac: 

- Tat ca cac bo phan cua gian giao nhu: chot, dai, phu kien, cap thep, d^m 
chia va lien ket phai dupe bao quan trong dieu kien lam viec tot, nguyen 
dang va phai kiem tra trude m6i khi lap dung va dinh ky sau do; 

- Dung cu chong roi nga va thoat hie’m khong dupe su dung de do ngucri 
va vat lieu khi lam viec blnh thuong: 
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- Khi sir dung gian giao hai diem treo, do nghieng giua hai dau san cong 
tac phai gidi han trong pham vi 1/12 theo chieu dai. 

a) Kiem tra lap dung gian giao treo 

* Khi sir dung he rong roc de tang cirdng kha nang mang tai, he thong 
treo phai dupe thiet ke chju dupe bon lan mue tai trong thiet bi nang, nhan 
vdi so luong cac day cap chii dong; 

* Cac thanh giSng phia sau (neo sau) phai dat vuong goc vdi mat nha va 
lien ket chat vdi phan ket cau chac ch^n cua nha. Cac thanh neo sau phai 
tuong duomg vcri day cap treo ve do ben chiu lure; 

* Phai co bien phap giam thieu sir xoay tai mat bang cong tac hoac he lan 
can bao ve phai rao kin quanh san cong tac; 

* San nhieu tang hay san treo co bao hiem phia tren dau ngirbi phai bo 
sung cac day doc lap co do ben tuong duong day cap treo de co the do cac 
bo phan gian giao neu he treo chmh bi hong. Day bo sung phai lien ket vdi 
bo phan ket cau khac vdi he treo chmh va du kha nang chiu toan bo tai trong 
duoc treo; 

* Toan bo phu kien kep, noi cac day doc lap lien ket vdi gian giao treo 
phai dupe thu nghiem khi dung va giu it nhat bang 125 % tai trong treo; 

* De giam kha nang xuat hien dong dien han mot chieu truy6n qua day 
cap treo khi han tren giao, can co cac bien phap phong ngira sau: 

- Dung ong each dien boc timg day cap tai ch6 treo (nhu moc neo goc hay 
dam cong son). Cac doan cap thua va ba't ky day doc lap bo sung phai each 
ly vdi da't; 

- Cap treo phai dupe boc each dien mot doan it nhat 1,2m phia tren 
may nang; 

- Cac doan day d dudi may nang cung phai each dien de chong tiep xuc 
vdi san cong tac va chong noi dat; 

- M6i may nang phai dupe phu kin mot ldp bao ve bang vat lieu each dien; 

- Neu day noi dat bi dut, phai tat may han; 

- Trong moi trudng hop, khong dupe phep de day han khong dupe each 
dien hoac que han chu dong ti6p xuc vdi gian giao hoac he thong treo. 

b) Kiem tra thiet bj nang chay may (may nang) 

* Toe do chuyen dong ldn nhat theo phuong dung cua mot gian giao treo 
chay may khong dupe ldn horn 10,5 m/phut. 
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* Tat ca may nang deu phai lip bo ham chinh va ham phu. 

* M6i may nang phai co bang dieu khien rieng. Neu bang dieu khien kieu 
nut bam, thi ap lure bam phai khong doi. Neu bang dieu khien kieu co dinh, 
thi phai duoc dat trude che do khoa tir dong khi a vi tri "Ngat", de phong 
ngua tai nan xay ra. 

* Mdi may nang deu phai duoc ghi nhan vdi cac noi dung sau: 

- Ten nha san xuat; 

- Tai trong toi da; 

- So chufng chi xac nhan; 

- Nhung quy dinh ky thuit ciia cap scri thep. 

c) Kiem tra day din va thiet bi dien 

- Tat ca cac day din va bang dien phai tuin theo cac tieu chuan hien hanh 
co lien quan; 

- Diy cap cap dien cho thiet bi nang phai co mot diy rieng de noi di't cho 
thiet bi ning. Moi diem noi kirn loai deu phai co diy tiep dat; 

- Phai co bien phap hoic lip thiet bi giam lire keo cang de tranh cho day 
cap bi keo durt tai cac moi noi cap khi gian giao hoat dong hoac khi di 
chuydn tir vj tri nay sang vi tri khac. 

d) Kiem tra diy dai ngang lung va diy bao ho 

- M6i nguoi tren gian giao treo hai diiim hay dieim don phai sir dung diy 
dai ngang lung hoac day deo dung cu va mot diy neo mem noi vdi diy bao 
ho. Diy bao ho phai lien ket chat vdi mot moc neo co dinh, doc lap vai he dd 
gian giao va san cong tac. Diy bao ho va moc neo phai du kha nang dd mot 
trong lucmg tinh it nha't la 2500kg; 

Chu y: Cac dudng ong c 6 dinh va b'ng thong hoi khong duoc dung d^ lam b6 
pliin neo. 

- Cac diy doc lap bo sung co do b6n chiu lire tircrng duong vdi cac cap 
treo, co the dung thay cho diy roi. Cac diy nay phai lien ket chat vdi cac 
moc neo co dinh khac khong thuoc he dd gian giao; 

- Diy an toan, day co djnh va cac moc neo khac phai du kha nang chiu 
mot trong luong tinh it nhi't la 1800kg; 

- Doi vdi gian giao co thiet bi bao ve hay co vat can phia tren dim ngudi 
lam viec, hoac khi sir dung cac gian giao treo nhieu ting, phai tuin theo cac 
quy dinh ciia tieu chuan. 
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e) Kiem tra thiet b| nang di6u khien bang lav 

- Tat ca cac trong cuon tai phai bo tri mot chot lai va mot chot khoa dupe 
cai tu dong de khoa trong bat ke khi nao chot lai nha ra: 

- M6i trong cuon tai phai co mot thiet bi lien ket chat vai day cap treo. 
Phan lien ket nay du kha nang chiu it nhat bon lan muc nang cua thiet bi nang; 

- M6i trong cuon toi phai co khong it hon bon vong day cap tai vi tri thap 
nhat cua hanh trinh nang; 

- M6i thiet bi nang phai tuan theo cac huang din cua nha che tao v6 van 
hanh va bao duang; 

- Can phai co cac bien phap iirng pho vori tinh huong mat an toan xay ra 
bat nga trong khi dang lam viec. 

f) Kibm tra day cap treo 

* M6i day cap dung cho gian giao treo phai chiu duac it nhat sau l^n muc 
nang cua thiet bi nang. 

* Tren sgi cap thep phai co nhan ghi thai gian san xuat. 

* Day cap phai du dai de co the ha do cao lam viec tai diem thap nhat ma 
khong het cap. Day cap thua phai dugc cuon lai, tranh cho cap b| th^t nut va 
xoan do bi don day cap treo khi true tai keo. 

* Khong duac sua chua lai day cap treo khi bi khuyet tat. 

* Day cap thep treo phai dugc bao tri theo chi din cua nha che tao va phai 
duac thav the khi co cac hien tugng sau: 


- Nhung hu hong ve vat ly lam cho dac tinh \'a cuang do cua day cap 
suy giam; 

- Cac diem day bi xodn co the’ lam nguy hai cho qua trinh nha hay cuon 
day vao trong hoac qua rong rpc; 

- Khi co cac sgi nho bi dirt gay trong mot day cap; 

- Bi mon vet, bi an mon hoa hoc, xay xat, bj bep hoac bi bua dap lorn, 
hoac bat ky ly do nao lam giam dufrng kinh ban dau cua cac sgi thep 

- Nhung hu hai do bi dot nong vi nhiet hay do tiep xuc hoac bi chap dien. 

g) Giam sat cong tac kiem tra, bao tri 

* Gian giao phai dugc ldp dung dong bo. Trubc khi hoat dong phai dugc 
kie’m tra tai hien truang. Viec ldp dung phai tuan thu cac yeu cau cua tieu 
chua’n nay va phu hgp vai hubng din cua nha che tao. 
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* Tat ca cac cap sgi thep, cap sgi tong hop, cac moc treo, moc neo, san 
cong tac; cac thiet bi nang, cac thiet bi chong roi. nga va cac diem neo, cac 
lien ket, deu phai dugc ki6m tra trucfc m6i lan Uip dung. Viec kiem tra loan 
bo he thong phai dugc thuc hien trudc khi dua vao su dung. 

* Bat ky mot bo phan co dau hieu hong hoc hoac true trac d6u phai 
thay the. 

* Bo dieu chinh va phanh phu dugc kiem tra theo cac noi dung sau: 

- Trinh tu theo chi diin cua nha che tao nhung khong qua mot nam: 

- Dam bao r^ng thiet bi khoi dong va phanh phu hoat dong tot; 

- Neu khong co di^u kien thu nghiem tai hien truong, phai chuyen thiet b| 
khoi dong hoac may nang den co so thu nghiem chua'n de’ kiem tra. Trong thbi 
gian dua thiet bi nay di thu nghiem, khong dugc phep sir dung gian giao. 

* Moi bo phan cua he gian giao phai dugc bao tri va sir dung dung quy 
trinh theo huong diln ciia nha che tao. 

5.1.5. Kiem tra dung cu cam lay trong cong tac hoan thien 

M6i loai hinh cong tac hoan thien can sir dung cac loai cong cu cam tay 
khac nhau. Co du va dung chung loai cong cu cam tay de thi cong la mot 
trong nhung yeu cau can kiem tra trong giai doan chuan bi. Tu van giam sat 
cung phai biet cac nhom cong cu nay. Cac nhom cong cu cam tay khac nhau 
trong cong tac hoan thien tham khao lieu chuan TCVN 4203 : 1985. Dung cu 
cim tay trong xay dung. 

5.2. YEU CAU VA NOI DUNG GIAM SAT THI CONG CONG TAC 

hoAn thien 

5.2.1. Yeu cau, tieu chuan ap dung va nguyen tac giam sat thi cong 

/. Yeu can giam sat thi cong hoan thien 

Cong viec giam sat thi cong cong tac hoan thien tren cong truong phai dat 
cac muc dlch sau: 

- Dam bao cong trinh dugc xay dung dat veu cau chat lugng va dung vdi 
thiet ke da dugc cap co thaim quyen phe duyet. 

- Dam bao nha thau tuan thu mot each chat che vdi cac tieu chuan ky 
thuat, quy trinh quy pham da dugc ghi trong hop dong. 
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- Tang hieu qua von dau tir, tiet kiem mot each hop ly trong xay lip. 
Cong tac giam sat phai duoc thuc hien vdi tat ca cac hang muc cong trinh va 
cho tumg phan viec cu the cua tumg hang muc do. 

2. Tieu chuan dp dung khi giam sat thi cong hoan thien 

Trong bo tieu chuln tren, tap VII: Quan ly chat luong, thi cong va nghiem 
thu (gom 55 tieu chuln) co Tieu chuan TCVN 5674 : 1992 Cong tac hoan 
thien trong xay dung - Thi cong va nghiem thu. Tieu chuan nay ap dung cho 
cac cong trinh xay dung nha 6 va dan dung, khong ap dung cho cong trinh 
thuoc nha cong nghiep va cong trinh dac biet. Tieu chuatn nay quy dinh cac 
yeu cau ky thuat va cac chi tieu phuc vu kiem tra va nghiem thu. Cac cong 
tac hoan thien trong tieu chuan nay bao g6m: 

- Cong tac trat 

- Cong tac lat va lang 

- Cong tac op 

- Cong tac dSp noi 

- Cong tac kinh 

- Cong tac l^p ghep tran treo 

- Cong tac sen phu be mat. 

Nam 2004 Bo Xay dung ban hanh Tieu chuain xay dung Viet Nam 
TCXDVN 303 : 2004 “Cong tac hoan thien trong xay dung - Thi cong va 
nghiem thu”. Phan I. Cong tac lat va lang trong xay dung. Bo cue cua Tieu 
chu<in nay chi tiet hen TCVN 5674 : 1992. Cau tao tieu chucin gom cac phzin: 

- Pham vi ap dung; 

- Tieu chuan vien din; 

- Cac thuat ngur va dinh nghla; 

- Cong tac lat; 

- Cong tac lang: trong phan nay va phan tren deu chura dung hai noi dung 
chu yeu la yeu clu ky thuat va quy trinh thi cong. 

- Kiem tra va nghiem thu 

Vdi m6i loai cong viec hoan thien tu van giam sat phai nlm chic cac yeu 
cau ky thuat, quy trinh thi cong. Co nhu vay thi mdi phat hien ra cac sai sot 
trong qua trinh thi cong, kip thdi nhlc nhd va chin chinh. 
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3. Nguyen tac khi thuc hien cong tac giant sat thi cong hoan thien 

Cong tac giam sat thi cong hoan thien bao gom cac nguyen tac chung, 
nguyen tac cu th£ va nguyen tac lam viec cua tir van giam sat da trinh bay 
trong khoan II muc 1.1.3. 

5.2.2. Nhiem vu, phirong phap giam sat va six phoi hop trinh tir thi 
cong cac cong tac hoan thien 

1. Nhiem vu cua tit van giam sat thi cong hoan thien 

Tir van giam sat thi cong hoan thien la mot bo phan cua to chirc tir van 
giam sat. Ho phai co day dii nhiem vu cua tu van giam sat dam bao chat 
lupng cong trinh noi chung nhu da trinh bay tai khoan III muc 1.1.3. 

Ngoai ra, tu van giam sat cong trinh hoan thien con phai co quan he vdi 
cac ben trong cong trudng, vi cong tac thi cong hoan thien co lien quan den 
nhieu nha thau va nhi6u goi thau nhu: nha thau xay tho, nha thau lap dat 
thiet bi cong nghe, lap dat thiet bi cong trinh (dien, nude, thang may, dieu 
hoa khong khi, cap khi dot, phong chong chay no...). Do vay viec phoi hop 
v£ tien do thi cong tong the, tien do thi cong tung goi thau cua tung nha thau 
co lien quan den cong tac hoan thien la mot viec rat can thiet phai quan tarn 
khong chi cho cac nha thau thi cong ma con ca vdi tu van giam sat. 

2. Phitong phap giam sat thi cong hoan thien 

Cung nhu cac tu van giam sat khac, tu van giam sat thi cong hoan thien la 
ngudi thay mat chu dau tu chap nhan hay khong chap nhan san pham ma 
minh phu trach. Nen tu van giam sat hoan thien cung van phai kiem tra chat 
luong hoac bang mat, hoac bang thiet bi do tai chd tren cong trudng, hoac 
kiem tra nhd phong thi nghiem, dong thdi ho cung phai ket luan va lap ho so 
chat luefng nhu da trinh bay tai khoan IV muc 1.1.3. 

3. Phoi hap trinh tuthi cong cac cong tac hoan thien 

Qua trinh thi cong tren cong trudng thudng co su dan xen nhau bdi cac 
nha thau thi cong, cong viec thi cong sau de lam hu hong hoac can trd cong 
vice di trude. Cong tac hoan thien la cong tac cuoi cung cua mot cong doan, 
mot khu vuc thi cong trong cong trinh, nen trinh tu thi cong cong tac hoan 
thien can dupe can nhac, tinh loan sao cho qua trinh thi cong toan cong trinh 
khong co cong viec gay anh hudng nhung bo phan da hoan thien. 
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Can bo tu van giam sat la nguoi phai to chuc phoi hop cac thanh vien 
tham gia thi cong cho nhip nhang, an y, khong de due deo lam anh hurong 
lan nhau trong qua trinh thi cong tren cung mat tran cong tac. Muon vay 
can bo tu van giam sat phai dua ra phuong an phoi hop trong tien do 
there hien va ban bac cung cac nha thau thi cong co lien quan de cung 
there hien, tranh keo dai thbi gian thi cong, tranh lam di lam lai gay lang 
phi khong can thiet. 

Quy trinh phoi hop therdng duoc ap dung la: 

* Nha duoi 6 tang: thi cong ph^n tho nen tien hanh ter dudi len va thi cong 
hoan thien ter tren xuong de: dam bao nguoi va phuong tien thi cong kJhong 
phai di qua noi da hoan thien; 

* Nha nhi£u tang (6 den 8 tang) va cao tang (9 tang tro len), trinh ter thi 
cong se duoc can nh^c than trong hon. Co the phan ra ba hoac bon tang 
thanh mot phan doan thi cong hoan thien. Co the’ hoan thien ter duoi len vi thi 
cong nha nhieu tang va cao tang phai co can cau thap va thang may ngoai 
trbi, ngucri va phuong tien thi cong khong thudng xuyen qua lai cac tang tu 
duoi len. Duong nhien, giua cac phan doan phai co bien phap thi cong cu the 
de cong viec thi cong phan doan tren khong anh huong den tien do, chat 
luong va an loan lao dong cua cac phan doan phia duoi; 

* Can kiem tra cac dieu kien de co the bat dau cong tac hoan thien. 

Vi du: cac khau chuain bi cho cong tac hoan thien nhu vach tim, true, 
danh dau cao do (lay moc) can hoan thanh xong; hoac viec tao do phang cac 
lop nen cho trat, ba, lat, lang, op cung nhu chuan bi be mat cho cong tac 
quet voi, lap kfnh, son phii...phai duoc kiem tra trude khi there hien cong tac 
hoan thien; 

* Tren mat bang thi cong chi duoc tien hanh mot cong tac hoan thien, 
tranh chong cheo cong viec, gay Ion xon va mat an loan lao dong. Theo 
phuong thang dung khong tien hanh nhieu cong tac hoan thien, tranh tai nan 
do nguoi thi cong ben tren gay ra cho nguoi thi cong phia duoi; 


* Vat lieu su dung khi thi cong hoan thien toa ra hoi, khi kho chiu (mui 
son, mui cac dung moi cua son, cua nhua, hoi cacbua hydro...) nong do vuot 
quy dinh, cong nhan phai duoc trang bi khau trang, doi khi phai trang bi mat 
na phong doc co bo phan loc khi; 
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* Qua trinh thi cong c6 hieu urng toa nhiet hay thu nhiet lam cho moi 
trubng lao dong c6 nhiet do khong thich nghi voi ngiroi lao dong, cong nhan 
phai dupe trang bj quan ao thich hcrp vdi dieu kien lao dong hoac trong 
trubng hop can thiet phai to chirc thong gio, dieu hoa khong khi cue bo bang 
phuong phap curing buc. 

5.2.3. Bien phap thiic hien va cac birdc tien hanh trong cong tac giam 
sat thi cong hoan thien 

1. Cong tac chuan bi 

De giam sat ky thuat dat chat lirong va co ket qua tot nha't, trude khi bat 
dau cong viec tu van giam sat se lap cac ke hoach chuan bi, thu thap va 
nghien ciru cac van de nhu sau: 

- Tap hop, nghien cun cac van ban phap lv va ho so ky thuat co lien quan 
den cong tac hoan thien; 

- Tong tien do va tien do thi cong xav lap timg hang muc cua nha thau da 
duoc Chu dau tu phe duyet. 

- Hop dong xay dung do Chu dau tu ky voi nha thau. 

- Cac quy dinh cua nha nuoc ve cong tac quan ly chat luong cong trinh xay 
dung va cong tac hoan thien trong xay dung phan hi cong va nghiem thu. 

- Thong nhat voi Chu dau tu va Nha thau vd "Quy dinh ky thuat thong 
nha't " trong thi cong hoan thien theo cac tieu chuan quy pham cua Viet Nam 
ap dung cho cong trinh. 

- Thong nhat voi Chu dfiu tu ke hoach chi tiet thuc hien giam sat. 

2. Noi dung cong tac giam sat thi cong 

- Giup chu dau tu xet duyet quy trinh thi cong va cac bien phap thi cong; 

- Kieim tra to churc dam bao chat luong cua nha thau; 

- Kieim tra cac thiet bi thi cong; 

- Kiem tra chat luong vat lieu xay dung cua m6i hang muc cong trinh; 

- Giam sat thi cong xay dung tren hier. truong; 

- Kiem tra, xac nhan khoi luong, chat luong, va tien do thi cong; 

- Bao cao cho Chu dau tu; 

- Chuan bi ho so chat luong cudi cung cua cong tac xay dung. 
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3. Cac buac tien hanh trong cong tac giam sat thi cong hoan thien 

a) Kiem tra vat lieu sir dung trong tung cong tac hoan thien, doi chieu 
giua cac yeu cau ky thuat trong ho so mbi thau voi catalogues cua vat lieu 
dupe cung ling, doi chieu vat lieu dupe gibi thieu trong catalogues voi hien 
vat da sir dung. Neu thay khac, hay co dieu nghi ngb ve chat luong can co 
giai trinh cua nha th&u va ngubi cung cap vat tir; 

b) Vat tu su dung trong khau hoan thien can co nguon goc ro rang ve nha 
san xuat, ngubi ban hang va cac chi tieu ky thuat ghi ro trong catalogues. 
Chat luong vat lieu phai phu hop voi catalogues va catalogues phai phu hop 
vdi cac yeu c3u ghi trong ho so mdi thau; 

c) Vat tu sir dung trong hoan thien can duoc van chuyen tu noi cung cap 
den cong trinh theo dung chi dan v6 van chuyen va boc do. Qua trinh van 
chuyen vat tu khong duoc lam cho vat tu bi bien doi tinh chat, thay doi hinh 
dang, kich thudc hinh hoc cung nhu cac tac dong khac lam bien doi chat 
luong cong tac vat tu. Khi boc xep phai nhe nhang, vat tu khong bi cac va 
dap co hoc, cac thay doi tinh chat hoa hoc, sinh hoc so voi cac tieu chi chat 
luong da thoa thuan trong hop dong mua ban. 

d) Vat tu can luu giir, cat chua thi noi cat chua, luu giu phai phu hop voi 
cac yeu cau ky thuat neu trong ho so mbi thau, cac quy dinh ve cat chua 
trong catalogues. Khong de lan Ion vat tu gay ra nhung thay doi vi tinh chat 
cua vat tu trong qua trinh bao quan va luu giu. 

e) Can ki6m tra chat luong cac khau cong tac tao ra ket ca'u nen trubc khi 
hoan thien. Chuan bi day du mat bang, mat dung...d6 tiep nhan cac khau 
hoan thien, cac mat bang, mat dufng...nay phai dap irng cac yeu cau ky thuat 
cac cong tac hoan thien nhu: phai du nham de bam chat dinh ket, dam bao 
phang, khong go ghe... 

f) Cac cong viec phai tien hanh truoc khi thi cong hoan thien phai duoc 
lam xong de sau khi tiep nhan cong tac hoan thien khong dupe due pha lam 
hong cong tac hoan thien. Nen can bo tu van giam sat c£n yeu c£u nha theiu 
lap bien phap thi cong hoan thien trong do chu y den viec chuan bi cho khau 
hoan thien, quy trinh hoan thien, cac tieu chi phai dat, phuong phap kiem tra, 
cong cu va quy trinh ki6m tra de danh gia chat luong hoan thien. Nhung 
khau can luu y do la: 
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- Chen kin nhung khe do phan thi cong phan tho trudc do tao nen trong 
cac ket cau bing vat lieu thich hop va cac yeu cau ve do km khft, do chat cua 
vat lieu nh6i, vat lieu gin ket; 


- Khe ke giua cac cau kien nhu: khe giCra ket cau cong trinh vdi khuon 
cira, vdi cac vat lieu kim loai, nhira, g6 dung de’ chong im, ri, muc mot. 

- Kiem tra cac lop chong tham trudc khi lat, op hay tao cac lop phu; 


- Kiem tra sir hoan chinh cac dudng ong phai dat ngam nhu ong din day 
dien, ong nuoc, ong chua day din chuyen dung, cac hoc can chua, cac chi 
tiet dat sin cho cac dang cong tac sau. 

g) Cin luu y den cac yeu cau ve an toan lao dong trong cong tac hoan 
thien nhu: an toan gian giao, san cong tac; bien phap phong chong chay 
no, bien phap chong doc, chong tac hai cua hoa chat, bao ve moi truong va 
canh quan... 


h) Truoc khi tien hanh khau hoan thien, nha thau phai lap bien phap thi 
cong va tu van giam sat phai xem xet ky, trinh chu nhiem du an duyet trudc 
khi thi cong. Khong duac tien hanh cong tac hoan thien khi chua duyet bien 
phap thi cong hoan thien. 

Ngoai ra, cong tac hoan thien can gin ket cac yeu to khac nhu: mau sic 
ket cau, truyen thong van hoa, tmh dan toe. Qua trinh thi cong khong gay 
phi^n phuc, mat an loan cho cong trinh lan can, cung nhu khong toa hoi kho 
chiu, khoi, bui, nude bin cho moi truong va khu vuc xay dung. 


5.3. KIEM TRA VAT LIEU, CAU KIEN XAY DUNG, SAN PHAM 
xAy DUNG 

Vat lieu va san phim su dung trong cong tac hoan thien phai tuan theo 
nhung yeu cau cua tieu chuin cung nhu nhung chi din rieng cua thiet ke da 
dupe quy dinh. 

Tat ca vat lieu dua vao thi cong phai co xuat xur ro rang, co du chung chi 
chat lupng do co quan co tu each phap nhan cap cho timg 16 tuong img, con 
nguyen dai, nguyen kien, con thdi han su dung va dupe tu van giam sat va 
chu diu tu chap nhan. 

Trong truong hop nhung vat lieu va san phim dung cho cong tac hoan 
thien dua den cong trinh ma khong co ky hieu tren bao kien hay tren bao 
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kien khong con nguyen ven, can phai tien hanh thu nghiem va xac dinh 
nhung chi tieu dac trimg cho tinh ca ly cua vat lieu do. 

Khong cho phep sir dung loai vat lieu hay san phalm da qua han. 

Mot trong nhung phuong phap kiem tra danh gia chat luong san pham 
xay dung la danh gia chat luong thi cong. Viec danh gia nay thong qua cong 
tac kiem dinh chat luong thi cong xay lap. 

Ki£m dinh chat luong thi cong xay Idp la hoat dong kiem tra, thu nghiem, 
dinh luong mot hay nhieu tinh chat cua san pham hoac cong trinh xay dung, 
so sanh voi quy dinh cua thiet ke va tieu chualn xay dung duoc ap dung cua 
to chuc tu van. 

Thuong cong tac ki6m dinh tien hanh v6i cong tac hoan thien la kiem tra 
do ben, cuong do, do bam dinh... 

Trong tuyen tap tieu chuain xay dimg Viet Nam do Bo Xay dimg ban hanh 
co cac tap X va XI: Phuong phap thu (g6m 168 tieu chuan) trong do: 

1. Tap X, g6m noi dung: 

- Xi mang, voi, thach cao; 

- Cot lieu xay dimg; 

- Be tong, h6n hop be tong; 

- Gom su x^y dimg; 

- G6; 

- Kim loai. 

2. T^p XI gom noi dung: 

- Thiiy tinh, ktnh xay dung; 

- Vat lieu lop va chat deo; 

- Vat lieu chiu lira; 

- Dat xay dimg; 

- Nude; 

- Khong khi. 

Ngoai ra con mot so tieu chuan khac, sir dung cac thiet bi kiem dinh kiem 
tra chat luong thi cong. 

(xem ket hop chuong 6 kiem tra chat luong vat lieu va cau kien xay dimg 
khi thi cong cong trinh xay dimg) 
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5.4. GIAM SAT THI CONG VA NGHIEM THU CONG TAC TRAT, 

bA, lAng 

Trat, ba, lang la cac cong tac dirac thi cong theo qua trinh ubt. Sau khi thi 
cong can co thbi gian de vat lieu dong ran, dat do cung va on dinh theo yeu ciu. 

Lbp trat, lbp ba, lop lang bao phu ben ngoai ket cau, bao ve cho ket cau 
nham chong cac tac dong cua su va dap co hoc, sir an mon hoa hoc va sinh 
hoc, lam cham tac hai cua nhiet do cao do ngon lira den ket cau va cuoi ciing 
tao ve dep cho cac ket cau noi rieng va cho toan cong trinh noi chung. 

5.4.1. Cong tac trat, ba, lang 


I. Khai niem va phan loai 

a) Cong tac trat: 

Lcrp trat la lbp phu ket cau nSm tren do cao nen nha hoac nen buong nhir: 
trat tucmg, trat cot, trat dam, trat tran nha. 

Trat co be mat phing, nhimg cung co nhung be mat tren do gdn nhung gb 
chi theo my quan tao ra nhung phan vi dung hoac phan vi ngang khi quan 
sat. Co nhidu mat trat tren do gan nhung dubng go, dubng vien hoac hoa van 
hoac hinh phu dieu, nhat la cac lbp trat tran cua cac gian buong. 

Tuy vat lieu trat ma phan ra: trat vua voi, trat vua tarn hop, trat vua ximang, 
trat vda thach cao... 


Theo phuang phap thi cong chia ra: trat granito (con goi la trat da mai), 
trat da mai hat nho (con goi la trat granitine), trat da rua (con goi la trat lo 
da), trat da bam (con goi la trat granite). 

Tuy v| tri va hinh dang lbp trat ma lbp trat co ten: trat tubng, trat tran, trat 
phao, trat go chi. 

b) Cong tac ba: 


Lbp ba la lbp phu ngoai lbp trat de lam nhSn be mat lbp trat va lam n6n 
cho lbp son phu sau nay. 

Thao tac lbp ba gan giong thao tac lbp trat nen hai cong viec nay co the 
de chung mot muc. 


c) Cong tac lang: 

Lbp lang la lbp phu nSm tren mat ph^ng ngang, do chinh la lbp mat tren 
cua ket cau nen nha, nen loi di... Lbp lang thubng n^m phia chan trong tu 
the dung cua con ngubi. 
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Ldp lang thudng c6 cac loai: lang nen, lang san, lang loi di, lang hanh 
lang, lang ranh... Trong do con phan ra lang co danh mau hay khong 
danh mau. 


2. Vat lieu lam lop trat, ba, lang 

a) Vat lieu lam lop trat: 

Vat lieu chda trong vOa dung de trat co: 

-VOa voi cat: trong thanh phcin vua chi co cat va voi; 

- Vua tarn hop: trong thanh phan vua co cat, voi va ximang; 

- Vua ximang cat: trong thanh phan vua chi co cat va ximang; 

- Vua thach cao: trong thanh phan vua co thach cao va bot da hoac chi 
don thuan co thach cao; 

- Vua trat da mai, vua trat da rua, vua trat da bam, vua trat da mai hat 
nho: trong thanh phan vOa co ximang trdng, bot da, da hat va chat tao mau; 

- Vua trat chong phong xa: trong thanh phan vua co ximang, bot oxit 
boric va cat thach anh; 

- Vua trat chiu lua: trong thanh phan vOa co ximang, b6t chiu lua (samot), 
bot oxyt manhe...; 

- VOa trat chiu axit: trong thanh phan vua co thuy tinh long, chat dong rin 
cho thuy tinh long, cat thach anh; 

- Vat lieu d£ ba co ten goi la matit, nhung trong thuc te nhi6u ngudi goi 
chung la vua dung d£ trat ba. 

Vua thudng ducrc che tao tai hien trucfng bang each pha tr6n cac vat lidu 
trong thanh ph^n vua tOng loai theo ty le quy dinh trong thi£t k6. Ngoai ra, 
con co cac loai vOa tr6n sin, khi sir dung chi c£n tron vdi nude theo hudng 
dan cua nha san xua't. 


b) Vat li6u lam ldp ba: 

VOa d6 ba: trong thanh ph£n vOa co ximang trang, bot da hat min va chat 
tao mau. 


c) Vat li6u lam ldp lang: 

Vat lieu ldp lang thudng la ximang tron vdi cat den hay cat vang theo ty 
le phu hop vdi quy dinh trong ho so thiet ke va cap phoi cua vOa lang. 
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3. Mot so luu y v&i cong tac trat, ba, lang 

- Ldp trat de boc cac ket cau gach da, ket ca'u be tong va be tong cot thep, 
ket c£u thep (khi can), phai co nhung quy dinh cu th£ cho m6i loai ket cau 
va loai vua va chat luong trat, trinh tu thi cong... Trudc khi trat, be mat ket 
ciu phai dupe lam sach, co lira het bui bin, cac vet dau mo va tudi am, 
nhung vet loi lorn va go ghe, von cue voi vua dinh tren mat ket cau phai 
dupe dap them hoac deo tay cho phang. 0 nhung khu vuc can chong tham phai 
trat lam hai lan; 

- Doi vdi nhung tubng co tiep xuc voi nude (tuemg bao ngoai...) phai kiem 
tra va xu ly triet de hien tuemg tham, chi tien hanh trat khi da xu ly xong 
hien tuong tham va duoc tu van giam sat dong y; 

- Vua dung de trat nham mat va cac lop lot phai loc qua lop sang 3 x 3mm. 
Vua dung cho lop hoan thien phai nh5n mat ngoai, phai loc qua ludri sang 
1,5 x 1,5mm. Do sut cua vua luc bat dau trat len ket cau phu thuoc va dieu 
kien va phuong tien thi cong dupe quy dinh trong tieu chuan cua bang 3 
trong TCVN 5674 : 1992; 

- Trucrc khi trat phai trat cac diem lam moc dinh vi (hay khong che chieu 
day ldp vua trat), vua lam moc chuan cho viec thi cong; 

- Khi lep vua chua cung khong dupe va cham hay rung dong, bao ve mat 
trat khong co nuoc chay qua hay chiu nong, lanh dot ngot va cue bo. 

- Ldp lang thuc hien tren nen gach, be tong cac loai hay be tong cot thep: 
trude khi lang, ket cau nen phai on dinh va phang, co sach cac vet d<iu, reu 
va bui b^n; 

- D6 dam bao do bam dinh tot giua lop vua lang va nen neu mat ndn khd 
phai tudi nude va bam nham be mat. Neu co ldp vua lot thi mat ldp vua lot 
phai khia d co canh 10 - 15cm; 

- Ldp lang cuoi cung b^ng vua ximang cat vdi kich thude hat cot lidu ldn 
nhdt khong qua 2mm, xoa phang mat theo do doc thiet ke. Tuy thude vao 
then tiet, do am va nhiet do khong khL.Sau khi lang xong ldp Vila cuoi cung 
khoang tCr 4-6 gid mdi co the tien hanh danh bong be mat lang bang each 
rai deu mdt ldp bot ximang hay ldp mong ho ximang; 

- Mat lang phai dam bao do bong theo thiet ke. Qua trinh mai bong dupe 
tien hanh dong thdi vdi viec la phang cac vet lorn cue bd va cac vet xude gpn 
tren be mat. Cong viec ke chi dupe thuc hien sau khi vita danh mau xong. 
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Ducmg ke chi c£n deu v6 chieu rong, chieu sau va sic net. Neu dung qua lan 
co hat chong tron cung lan ngay khi lop ximang mau chua ran; 

- Chat luong mat lang phai bao dam cac yeu c£u ve do phang, do doc va 
nhung yeu cdu khac giong nhu doi voi be mat trat. 

5.4.2. Cac yeu cau ky thuat cua lop trat, ba, lang 

1. Yeu cau chung cua l&p trat, ba, lang 

Ldp che phu trat, ba, lang phai gan chat vdi lop ket ca'u hoac chi tiet kien 
true duoc goi chung la lop nen. Lop nen phai sach de co the bam dinh voi 
vat lieu trat, ba, lang. 

Mat hoan thien cua cac ldp che phu ket cau phai phang, neu co d6 doc thi 
mat hoan thien phai do doc dung thiet ke. Do vay, ldp nen phai duoc chuan 
bi trude khi tien hanh trat, ba hay lang. 

Can tao cho ldp nen du phang hoac dat do doc theo yeu c£u bang each sir 
dung vua ximang cat thanh ph&n 1:3 de phu nhung ch6 15m, tha'p. Khi ldp 
vua nay du edng mdi duoc thi cong cac ldp ben tren, 

Khi ldp nen cao, de lop vOa hoac keo gan ket ldp hoan thien qua mong, 
phai \iy bo chieki day cua ldp nen, dam bao cho ldp vua hoac keo dan, dinh 
ket du chieu day quy dinh. 

Mat hoan thien cua ldp che phu phai dat cac yeu c3u my quan nhu: mach 
noi, gcr chi phai thang, ddu dan, vudng vuc hoac duoc ve tron theo yeu c&u 
thi6't ke, co d6 r6ng khe mach hoac dudfng g b nhu thiet ke quy dinh, mau sac 
hai hoa dung nhu ban \t hoan thidn. 

2. Yeu cau cu the voi cong viec trat 

Yeu ciu kl thuat v6 trat vQa: Lop vtfa trat phai bam chac vao be mat cac 
ket ca'u cong trinh; loai vda va chieu day ldp vQa trat phai dung ydu c£u cua 
thiet ke. 

Yeu c£u kl thuat d6'i v6i mat trat: B6 mat trat kh6ng duoc g6 gh6, l6i, 
lorn, phai phang va nhan; cac canh phai sac, ngang bang, thang dting, kh6ng 
cong v6nh, xien I6ch; cac dudng gcr, chi phai sac, d&y d6u, thang, dung hinh 
dang thiet ke. 

Do sut, do luu dong cua vua trat tham khao bang 5.1 va bang 5.2. 
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Bang 5.1. Do sut cua vura trat 


Ten loai vua trat 

Dp sut cua vua (cm) 

Trat may 

Trat thu c6ng 

- Trat lot 

8-^-9 

647 

- Trat mat ngoai 

9-5-10 

748 

- Trat gai 

104- 14 

8 4 10 

- Trat lo soi 

10 4- 14 

546 

- Trat mai, da rira, trat bam 

10^ 14 

64 7 


Bang 5.2. Do luu dong cua vura trat 


Loai vua 

Dp luu cua vua (cm) 


Trat thu edng 

Trat phun, trat vSy 

94 14 

84 12 

- Trat vua lot 

748 

748 

Trat lep mat 

748 

7 4 8 


Yeu cau v&i cong viec trat trang tri 

a) Yeu csiu chung ve trat vua trang tri 

Vura trat trang tri dim gian. co veu can ki thuai giong vua trat thong 
thuong, lop lot trat bang vua tam hep, lop mat trat bang vua co tron bot mau 
hoac lhay 30% lirong cat trong vua bang boi da. Kich thudc lorn nha't cua cat 
khbng Ion hon 1,2mm. 

b) Trat gai: 

L6p lot bang vua xi mang mac 50#, khong c^n xoa nMn ma chi cim lam 
phang mat. 

Lop mat dung vUa tam hop co tron bot da va bot mau, trat bang each vay 
hoac dung hop quay vua phun len tuomg. Vua duqc v^y mpt hoac nhi6u lop. 

c) Trat mai (trat granito): 

Vua trat gom: Da hat tron v6i chat bot (xi mang + bpt da + bot mau) theo 
ti le trong bang 5.3. Thubng chieu day lop trat day 10mm. 
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Bang 5.3. Lieu luong pha iron vita trat da mai cho lm 3 



Da trdng 

Bot da 

Bot mau 

XM trdng 

- Nen, san 


0,07kg 

5,66kg 

- Cau thang 

16,5kg 

9,5kg 

0,105kg 

9,5kg 


Yeu cau ki thuat: Mat trat khong bi bop; mat phai phang; hat da phai noi 
va phan bo deu; cac canh phai thing, khong sut, ngang bang hoac thing 
dung tuy theo yeu cau, cac goc phai vuong; kfch thudc dung thiet ke. 


Tham khao pha mau de trat granito. 


Mau 

granito 


Mdu den 


M£u trdng 


Do thim 


Phdt do 


Do nhai 


Xi mang 


Chung loai 


Thudng 


Trdng 


Thudng 


Trdng 


Thudng 


Ti le theo trong luong 
lane Bot mau 


Su dung da co mau 


Luong 

dung 


La cay den 

Thudng 

La cay 
nhat 

Thucmg, trdng 

Vang slm 

Thudng, trdng 

mm 

Trdng 

Ca phe 

Thudng, trdng 

Xam sim 

Thudng, trdng 

Xam nhat 

Trdng 



100 La c&y 


La cay 4,87 




Vang 


100 Vang 0,48 




Da 

tim 

Hoa 

hdng 

Tim 

hong 

La 

cay 

Den 

Mdu 

ngoc 

Dan 

i sOa 

Do 

tim 



100 Den 












































































d) Trat rira (trat granit) 

Yeu cau ki thuat: Mat trat khong bi bop; mat trat phai phing; hat da phai 
noi va phan bo deu; cac canh phai thing, khong surt me, ngang bang hoac 
thing durng tuy theo yeu cau, cac goc phai vuong; cac 6 chia phan mang phai 
dung thiet ke; be day lop trat tuy cd da, sau khi trat l-3h, dung nude rua cho 
vQa troi di con tro lai nhCrng hat da. Thanh phan vira trat rira tuong tu vira 
trat mai. 

e) Trat bam (granitin) 

Yeu cau doi vdri mat trat bam: Mat trat khong bi bop; mat trat phing; hat 
da phan bo deu; cac canh phai thing, khong bi sut me, ngang bing hoac 
thing dung tuy theo yeu cau, cac goc phai vuong; cac 6 chia phan mang phai 
dung theo yeu cau thiet ke. 

Trat bam thufrng trat day hon cac kieu trat mai hoac trat rira. Lieu luong 
vCra trat bam, tham khao bang 5.4. 


Bang 5.4. Lieu luong pha tron vura trat bam cho lm 3 


Chilu day trat 

Da hat 

Bot da 

XM tring 

Bot mau 

- Trat day 10mm 

14kg 

7kg 

7,5kg 

0,1kg 

- Trat day 15mm 

j 16,5kg 

9,5kg 

9,5kg 

0,105kg 


4. Yeu cau cu the v&i cong viec lung 

Cau tao chung cua lop vua lang (tir tren xuong dudi) gom: Ldp lang, ldp 
vua dem, ldp kdt ca'u chiu lire. 

Danh mau: La dung xi mang nguyen chat phu len mat lang tho mot ldp 
mong r6i dung bay midt cho nhin mat. Tac dung chinh cua danh mau la 
chong tha'm. 

Ke mach: La hinh thirc lam gia gach, gia da lat nen de lam dep them 
mat lang. 

5.4.3. Giam sat khau chuan bi thi cong tac trat, ba, lang 

1. Kiem tra chuan bi l&p nen 

- Kiem tra do sach cua ldp nen, phai tay bo hbt vat lieu hCru co va vo co 
nhu: dau, md, vai, gd, phoi bao; 
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- Kidm tra do cung cua ldp ndn. Mat ndn phai du nham de dat do gin ket 
vdi cac ldp tren; 

- Kiem tra vat chon sin nhu: dudng dien, ong noi, hop noi, 6 vit, ong din 
nude dat chim.. .duoi ldp hoan thien ve vi tri, so luong va chat luong ma vat 
chon sin se bi ldp hoan thidn trat, ba hay lang che khult khi thi cong xong; 

- Kiem tra cac cong vide da thi cong trude co lien quan den chat luong 
ldp trat, ba, lang sau nay nhu: chen khuon cua, gin ban le chd, ldp chong 
tham, chen khe chd noi cac dudng dng se nam trong cac ldp trat, ba, lang; 

- Kiem tra cao trinh, tim, true cho ldp hoan thien; 

- Khi sir dung ldp gin ket nen co ximang, cln tudi nude nen trude khi thi 
cong de ldp nen khong hut nhanh nude cua ldp vua ximang. 

Ky bien ban cho phep tien hanh cong tac hoan thien doi vdi nhung khu 
vuc da chuln bi xong ldp nen. 

2. Kiem tra vat lieu chuan bi thi cong 

- Kiem tra chat luong cac v|t lieu chinh nhu: cat, vdi, ximang. da hat, boi 
da va nude. Vdi vat lieu hat cln chu y den thanh phln hat, cac tieu chi thach 
hoc. Hat cat trat khong nen qua to, cung khong nen qua min. nen dao dong 
trong khoang 0,3 -f 1,2mm. Neu thi edng d vung ven bien, can chu y den do 
nhi6m muoi cua cat. Vdi cac loai chat ket dmh, cln chu y den dieu kien bao 
tri. Rieng ximang can cd ket qua thi nghiem chat luong. luu y rang ximang 
giam chat luong theo rhdi gian va dieu kien luu giir Khi kiem tra ximang 
cln quan tarn den vo ban. Id hang cung nhu nhan mac dong Iren vo bao. 

- Kiem tra mat bang noi che tron vua, khong duqc tron vua ngay tren mat 
blng sip lang, cln trdn tai noi khac roi v|n chuy^n den vi tri thi cong. Nen 
noi iron vua phai phang, khdng hut nude khi nhao trdn; 

- Vffa phai duoc trdn deu, vat lidu kho tron trude, khi that ddu mdi cho 
nude d£ tron tiep. Khi sd dung vua dong bao, phai ki£m tra vo bao gidng nhu 
ki^m tra vo bao ximang, thdi han sur dung trdn vo bao con gia tri, phai duoc 
bao quan theo chd dd chong Im; 

- Vat lieu su dung phai phu hop vdi thiet ke va duoc chu dlu tu duyet 
trude khi thi edng. Mlu cua v|t lieu sir dung vao edng trinh phai duoc liru 
giu tai phong ky thuat thi edng cua nha thau, neu la vat lieu cd mau, phai 
cd mlu mau duoc tao khi kho va khi ldp ndn chda cac do Im khac nhau, 


408 



de khi can thiet co the doi chung von vat lieu tai hien trudng vao bat ky 
thdi diem nao; 


- Nude dung cho thi cong phai sach, khong nhidm man. Khong duoc 
dung nude nhidm man de thi cong; 

- Can co phuong tien kie:m tra chat luong vat lieu va chat luong thi cong 
tai phong ky thuat thi cong cua nha th£u. Viec kiem tra vat lieu dirge tien 
hanh tai chd khi co nghi ngd ve chat lirong. Neu nha th^u khong du dieu 
kien tren thi phai co cac dung cu kiem tra don gian dat tai phong ky thuat thi 
cong cua nha thau. Khong co dung cu phuc vu cong tac kiem tra vat lieu va 
chat lirong thi cong pho bien. khong diroc bai dau cong tac thi cong. 


5.4.4. Giam sat qua trinh thi cong cong tac trat, ba, lang 


1. Voi can bo giam sat va cong nhan 

Nguoi cong nhan phai tir minh thirong xuyen kiem tra chat lirong edng 
viec da lam trong suot qua trinh thi cong Phai tao dung cu. moc, day leo 
lam chudn muc cho cong tac Can ki6m tra chinh cac moc. cu. day leo dinh 
ky khong it hon hat. ba lan irong mot buoi thi cong 

Cong nhan tien hanh timg cong tac tren timg cong doan phai duoc pho 
bien cac yeu c^u ky thuat cin tuan thu. quy trinh thi cong va kiem tra chat 
luong trong qua trinh thi cong cung nhu khi hoan thanh. 

Ban than nguoi cong nhan thi cong phai kiem tra chat luong lop n6n trat, 
ba, lang v6 cac veu cau do phang. do cung va do bam dinh. Vdi mat nen 
nhan. phai co bien phap tao nham va lam nham trude khi trat, ba, lang. Khi 
c£n, phai thi cong thu de kiem tra do bam cua vira len mat trat, ba, lang. 

Doi trudng, to trudng. ky su giam sat cua nha theiu phai thubrng xuyen 
theo doi chat luong thi cong cua cong nhan dudi quyen va gop y, rut kinh 
nghiem thudng xuyen ve chat luong trong qua trinh thi cong. Khong de qua 
lau mdi kiem tra hoac den khi xong cong tac mdi kiem tra. Neu chat luong 
ban thanh phdm hoac san pham lam ra chua dat yeu c£u, phai pha bo va lam 
lai. Vat lieu da dung tai nhung noi phai pha bo khong duoc dung lai, phai 
don sach va chuyen khoi khu vuc thi cong. 

2. Kiem tra vi tri sap thi edng 

Tai nhung vi tri tiep giap giua hai ket cau nen cho cong tac trat, ba, lang 
bang vat lieu khac nhau can dat mot bang ludi thep noi khe mach nen 
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trong lop vua de tranh vet nut khi vua kho va nen bien dang do su haip 
thu nhiet khac nhau cua nen. Ludi thep thudng dung sqi 1mm, dan mat ludi 
40 -r 50mm, phu ve m6i ben cua khe la 150 -f 200mm. 


3. Kiem tra cong viec trat 

Lop vua trat khi thi cong trong mot lan khong duqc day qua 12mm. Khi 
phai trat tren 12mm can chia thanh hai hay nhieu ldp, m6i ldp khoang 
8 -r 10mm, tutng lop da se mat, dung bay vach thanh cac 6 tram tao bam dinh 
cho ldp sau (de ldp dudi bay bdt hoi nuoc, han che co ngot cua vua tranh gay 
nut ldp trat hoac bi bong khi kho dan), roi mdi trat cho du chi6u day quy dinh. 

Cac thao tac trat cSn dung thudc tarn can va udm do phang thudng xuyen. 
Khi xoa tao do phang va do nhfn cho mat trat phai xoa nhe va d6u tay, neu 
mat vua qua kho phai dung choi m6m bo sung nude de xoa. Luu y rling, khi 
mat vua kho, vua bong ra goi la mat trat bi chay, can cao ra lam lai. 

Tuy timg loai cong viec trat ma each kiem tra se co nhung van dd khac nhau; 

a) Trat vua ximang: mdi ldp trat can mong hem 8mm vi vua ximang 
nhanh kho horn vua co voi nen co nhanh hem. 

b) Trat vay: la bien phap thi cong trat, lay tay cam bay hat vua cho bam 
vao tudng. Ldp vua vay len tuomg c^n deu va co do day theo quy dinh. Ldp 
vay se mat mdi trat ldp mang can phang. 

c) Trat da rua hay trat lo soi chu y thdi gian rura khong sdm hem 4 gid ke 
tir khi cho nude vao ximang cua vua. Choi rOra phai co long mem, min tranh 
lam bong mat da. Neu trdi £m va nhiet dd khong khi dudi 25°C, thdi gian 
duqc rura phai tren 5 gid k£ ttir khi cho nude vao trdn vOa. 

Trat rura cln luu y chon thdi gian bat d£u rura thlch hop, rura muon thi do 
16 cua da kem ma rura sdm thi da dd bi trdi, nen lam thi nghiem d^ xac dinh 
thdi gian bat dtiu rura. Thudng tit 2 dd'n 4 gid la co the rura duoc, tuy theo do 
im va nhiet do mdi trudng. 

d) Trat mai (granito) theo truth tu: trat lot bang vua ximang cat tao dd bam 
va do phang theo yeu cSu; trat ldp vua co da hat, bot da, ximang va chat tao 
mau. Khi trat phai miet manh bang ban xoa sat va vd nhe cho ldp vua dan deu 
va bam vao mat ldp nen. Nen lam cG do day bang cac thanh nep co chieu day 
theo quy dinh. Trat mai mdi ldp trat co the den 12mm nhu thong thudng. 

Phai mai td'i thi£u hai I3n: lan mai tho va Mn mai tinh. 
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- Mai tho sau khi trat mang dirge 24 gid, neu cham hem 24 gib se kho mai 
vi ximang da qua cting; 

- Mai tinh tien hanh sau khi mai tho 5-r6 ngay. Trade khi mai tinh phai 
lay bot da tron ximang trdng va chat tao mau xoa d6u mat da mai tho de lap 
nhung chb bj khuyet do tac dong mai tho gay ra. Khi tron vua co hat de lam 
lop mang nen bdt lai mot so bot da tron ximang va chat tao mau, dung de 
xoa mat sau mai tho, thi nhirng not dirge lap khuyet sau mai tho se co mau 
giong mau ldp trat chung. 

Khi mai tho cung nhu mai tinh phai dung nude sach xoi nhe lbn mat mai 
de rira troi bot da do qua trinh mai thai ra. 

Sau khi mai tinh, dgi mat trat kho, lay mieng da hay ni xdp mai ky tao do 
b6ng. Dung xi khong mau xoa xat de xi tham sau trong lop ngoai, nh&m gitr 
bong va chong nude xam nhap, duy tri ve dep cho mat trat. 


4. Kiem tra cdtig viec ba 


Lop ba co chieu day tir 1 den 3mm, vat lieu ba thudng la loai vua matit co 
hat nho nhu ximang, bot da va khong co cat. Vua de ba deo nhirng khbng nhao. 

Dung cu de ba la dao ba co luoi rong 8 den 12cm, lam bang thep cung, co 
do dan hoi cao hoac lam bang thep silic. 


Khi ba can miet manh de tao do bam va do phang. Khi miet phai chon 
chieu miet thich hgp va cac vet miet theo cung mot chieu, tranh bi ggn, miet 
ddu tay trong luc vua con dang deo. Khi vua bi kho ma van miet, mat ba se 
co vet den nhat do dao ba bi mon vach nen, doi khi bi bong ldp ba. 


5. Kiem tra cong viec lang 

Ldp vua lang khi thi cong trong mot lan khong dugc day qua 12mm. Khi 
phai lang tren 12mm can chia thanh hai hay nhieu ldp, m6i ldp khoang 
8 ~ 10mm, timg ldp da se mat, dung bay vach thanh cac 6 tram tao bam dmh 
cho ldp sau (de ldp dudi bay bdt hoi nude, han che co ngot cua vua tranh gay 
nut ldp lang hoac bi bong khi kho dan), roi mdi lang cho du chieu day quy dinh. 

Cac thao tac lang cln dung thude tarn can va udm do phang thudng xuyen. 
Khi xoa tao do phang va do nhln cho mat lang phai xoa nhe va d£u tay, neu 
mat vua qua kho phai dung choi mem bo sung nude de xoa. Luu y rang, khi 
mat vua kho, vua bong ra goi la mat lang bi chay, c^n cao ra lam lai. 
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Lang tren mat nen dai, rong c£n ngat ldp lang bang cac mach co dan 
nhiet. Chieu rong cua mach co dan nho nha't la 20mm, rong nhat la 30mm. 
Theo chieu dai ldp lang cd 4 den 5m co mot khe co dan. Neu 16p lang phai 
true tiep dudi mat trcri thi khoang each gitfa khe co dan nen ngdn lai, nhung 
khdng qua 3m. Khi vua lang du cting, trong khe co dan ndn la'p day bang 
bitum nau chay tr6n sqi day ngan de la'p kin. 

Lang danh mau la su dung ximang nguyen chat rdc tren mat lang roi xoa 
tao do nhan mat lang. Nen rac ximang nguyen chat khd len mat vua lang con 
udt nhung khong sung nude roi dung bay miet nhe. Mat hoan thien cua ldp 
lang kho qua dd bi xude do bay tao nen, khong dat y6u c^u. Xoa mat khi ldp 
ximang tren mat sung nude, mat hoan thien se co vet bay cung khong dat 
yeu c£u. Tranh danh mau khi mat vua da cung vi ldp mau se bi bong. Viec 
ke tao 6 tren mat lang tien hanh ngay sau khi danh mau. 

Khi ki£m tra edng tac lang can tuan theo quy trlnh thi cong cong tac 
lang sau: 

a) Chuan bi ldp nen 

+ Ldp ndn phai duoc chuan bi theo ihiet ke, neu thiet ke khdng quy dinh 
thi theo yeu cau cua nha san xuat vat lieu lang n6n Ldp nen phai dam bao 
phang, on dinh; 

+ Ldp nen phai co do bam dinh, lam sach va tudi am trude khi lang; 

+ Trudng hop lang bang thu cong. tren mat ldp n£n phai gan cac moc can 
do lang chuan vdi khoang each giua cac mot khong qua 

b) Chuan bi vai lieu lang 

+ Vat lieu lang phai dung chiing loai. chat lutmg. mau sac. Viec pha tron, 
suf dung va bao quan vat lieu lang phai tuan theo yeu c£u cua nha san xua't 
vat li6u. Vat li6u lang co the la vua xi mang cat hoac vCa polyme; 

+Vdi vat li6u lang la vOa phai tuan theo TCVN 4314:1986. 

c) Dung cu lang gom bay xay, bay danh bong, thude t£m 3m, thude rut, 
ni vd hoac may trdc dac, ban xoa tay hoac may xoa, ban dap, lan gai. 

d) Tien hanh lang: 

+ Gian deu vat lieu lang tren mat ldp nen, cao hdn mat moc cao do lat 
chu&i. Dung ban xoa dap cho vat lieu lang dac chac va bam chat vao ldp 
nen, dung thude t£m can phang cho bang mat moc, sau do dung ban xoa d£ 
xoa phang; 
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+ Vbi mat lang co dien tich lbn phai dung may de xoa phang be mat. 
Viec xoa bang may thuc hien theo trinh tu sau: dung may trilc dac dinh vi 
duong ray cua may xoa tren pham vi lang, dibu chinh chan may a cao do 
thfch hap, ca'p vat lieu lang vao pham vi lang, dieu khien may dung qua lu 
nho lan tren be mat lang va canh xoa de xoa phang; 

+ Vbi nhung mat lang tren nbn be tong co yeu cau nhir: tang cumg be mat 
chong mai mon, a xit...phai tuan theo thiet ke hoac yeu cau ky thuat cua nha 
san xuat vat lieu. Neu thiet ke khong chi dinh, thi cong theo trinh tu: sau khi 
do be tong n6n tCr (1 -s- 2) gib rai deu chat lam cirng b& mat. Dai d6'n khi chat 
lam cumg se mat, dung may xoa nen xoa bong be mat. Sau khi xoa bong b6 
mat co the phun lap bao duong; 

+ Trubng hop lop lang cuoi cung bang vua xi mang cat thi kich thubc hat 
cdt lieu 1cm nha't khong qua 2mm, xoa phang mat theo do doc thiet ke. 

e) Bao duong Idp lang: 

+ Khi thbi tiet nang nong, kho hanh sau khi lang xong (1 t 2) gicr, phu 
len mat lang mot Ibp vat lieu giu am, tuoi nude trong 5 ngay; 

+ Khong di lai, va cham manh tren mat lang trong 12 gib sau khi lang; 

+ Vai mat lang ngoai trbi can co bien phap che nang va chbng mua xoi 
trong (14-3) ngay sau khi lang. 

Ghi chu: 

Cong tac kiem tra chat luong lang cac cong trinh xay dung theo trinh tu 
va bao gom cac chi tieu trong TCXD VN 303 : 2004. 


Doi tuang, phirang phap va dung cu kiem tra cong tac lang 


Thtr tu 
ki^m tra 

D6i tuang ki^m tra 

— 

Phuang phap va dung cu ki^m tra 

l 

Bd mat Ibp n£n 

Do true tie P bang thubc, ni v6, may trSc dac 

2 

Vat lieu lang 

La'y mau, thi nghiem theo tieu chu£n cua vat lieu 

3 

vat lieu gan ke't 

La'y mau. thi nghiem theo tieu chuStn cua vat lieu 

4 


Do true tie'p bang thubc, ni v6, may trdc dac 

5 

Do phang mat lang 

Do true tie'p bang thubc t5m, ni vO, may trac dac 
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Doi tugng kiem tra 

Phuong phap va dung cu kiem tra 

6 

D6 d6'c mat lang 

Do bang niv6, d6 nu6c thir hay cho lan vien bi 
thep duemg kfnh 10mm 

7 

D6 dac chac va d6 
bam dinh giua vat 
Ii6u lang vdi lop nen 

Dung thanh g6 go nhe I6n be mat, tieng go phai 
chac deu b moi diem 

8 

D6 d6ng deu vi 
mau sac, va d6 
bong cua mat lang 

Quan sat bang mat 

9 

Cac yeu cau dac biet 
khac cua thiet ke 

Theo chi dinh cua thiet k£ 


Mat lang phai phing, khong gh6 ghe, l6i lom cue bo, sai so ve cao do 
va do doc khong vuot qua cac gia tri trong bang 1 va bang 3 (TCXDVN 
303 : 2004). 


Do doc va phirong doc cua mat lang phai theo dung thiet ke, neu co ch6 
loi hoac 15m qua mdc cho phep thi deu phai dtioc lang lai. 

Do bam dinh va dac chhc cua vat lieu lang vdi ldp nen kiem tra bang each 
go nhe len be mat lang neu co tieng bop thi phai boc ra sira lai. 


6. Mot so lieu y khi kiem tra cong viec lang 

(1) Liru y ki6m tra khi lang nen bang vita xi mang va be tong hat nho 


HiSn 

tirong 

Nguyen nhan 

Bien phap xur ly 

Cat tr6i 

- Xi mang qua han, hoat tinh 
tha'p, chat Iirong tha'p; 

- Cat qua min, ca'p phb'i khOng 
phu hop, ham 1 uong bun trong 
cat qua lbn n6n giam cirdng d6 
(mac) cua Ibp lang; 

- Trbn viia khbng deu, ti le nude 
xi mang qua nho hoac dd dam 
dac qua ldn, dam (vd) chua chat; 

- Dung xi mang thudng, dung cat 
hat th6, vijra, ham luong bun trong 
cat < 3%; 

- Lam am lop n£n va tranh tfch 
nude; 

- Khdng che ti 16 nude xi mang 
(khoang 0,55) dd sut < 3,5cm; 

- Can day b£ mat, tudi nude bao 
dudng > 7 ngay. Vao mua ddng can 
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Hien 

tugng 

Nguyen nhan 

Bien phap xu ly 


- Bao dudng qua dai hoac qua 
muon, bao duang khdng dung 
quy trinh, mat nen cho di lai 
qua sdm; 

- Vao mua dong, lop danh bong 
thudng co lap nude lanh ngung tu. 

duy tri nhidt do moi trudng thich 
dang, d6 phong hien tuong nude 
ngung tu trdn bi mat; 

- Phuong phap: Vdi dien tich cat 
troi nho, co the dung may mai mai 
cho ldp vo cung, voi dien tich ldn 
co the dung keo 107 quet bo sung. 

Troc vo 

Tren be mat be tong hoac vua 
con tiet nude da tie'n hanh xoa 
bong hoac trai xi mang kho de 
danh bong, cat va nude each ii, 
khi thao tac dinh 1 ldp be tdng 
mong. 

- Cudng dd ldp vua hoac be tdng 
dat > 40% mdi duqc danh bong; 

- Khdng che ti le nude xi mang 
tranh cat va xi mang tach li, khi 
da tiet nude, trai 1 ldp xi mang cat 
ti le 1 : 1 de danh bong, tranh trai 
xi mang khd; 

- Miet, danh bong kip thdi, bao 
dudng am b£ mat. 

Sui bot 

- Dudi mat vua hoac be tdng con 
luu khong khi, chua thoat ra duqc; 

- Cat qua min, tirong ddi dinh, 
con luu khong khi. 

Giam ti le cat, khi lang chu y nen 
chat, c£n keo dai thdi gian danh 
bong Mn dfiu, tang cudng bao 
dudng > 5 ngay. 

Ph6ng rop 

- Ldp nen co xi, ldp vua kho 
khdng gat bo, chua rua sach nen; 

- Bd mat ndn khdng phang, tao 
thanh ldp vua cat khdng deu, 
nhung chd qua mong thudng 
bj tach; 

- Qiua tudi nude am ndn, hoac 
qua nhan bong, khd hoac quet 
vua khdng ddu; 

- Trong ldp dem xi mang voi xi, 
ti le ca'p phoi khdng dung, nen 
khdng chat. 

- Rira sach ldp ndn, tudi nude ldp 
mat; 

- Trudc khi lang vua phai quet 1 
ldp vua xi mang, deu, khdng tich 
nude va lang ldp mat kip thdi; 

- Ti le nude xi mang khdng qua 
ldn, dd day lang d6u; 

- Phuong phap: Gat bo ph£n troc 
vo, rua sach, tudi am, quet 1 ldp 
vua xi mang, dung vat lieu la'p bo 
sung, thao tac c£n than, bao 
dudng dung quy dinh. 

Nut binh - Ldp ndn qua khd, chua kip che 
thudng be mat, bi anh sang chie'u true 

- Trudc khi lang, lam £m ldp nen, 
giam nhiet do vua hoac be tdng; 
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Hien 

tirgng 

Nguyen nhan 

Bien phap xur ly 


tie'p, gio hoac khOng khi qua 
kho, bao dudng khOng tOt, khOng 
kip thoi, nude mat b<5c hoi 
nhanh; 

- Ti Ie nude xi mang qua ldn; 

- Nhiet dd be tOng qua cao. 

- KhOng che' ti le nude xi mang, 
mie't phang be mat, danh bong, 
ninh ke't xong edn che lang, tudi 
nude, khi khOng khi qua kho phai 
tang cudng bao dudng. 

Nut 

khOng co 
quy luat 

- Hoat tinh xi mang kern, tinh 6n 
dinh kem hoac luong xi mang 
dung qua ldn. Cat qua min, lam 
tie't nude, ham luong bim trong 
cat qua ldn, tinh chong nut tha'p; 

- Dung xi mang trai de hut nude 
b6 mat, hoac sir dung nhi6u loai 
xi mang; 

- DO cao ldp dem khOng d6u, 
lam cho do day ldp mat khOng 
thO'ng nha't, dan den co ngot 
khOng deu; 

- DiOn tich qua ldn, chua tao khe 
phan each. 

- Sur dung xi mang hoat tinh cao, 
do On dinh td't, ham luong bun 
trong cat nho, luong xi mang 
khOng qua ldn; 

- Tranh dung xi mang trai kho, 
tranh dung xi mang khong cung 
loai; 

- Lam sach ldp dem va tram 
phang; 

- Dam bao dat cudng do cua ldp 
dem, dO day d6u; 

- Su dung bien phap giam nhiet do 
ke't ca'u va bie'n dang n6n; 

- Vdi dien tich ldn edn lam khe 
phan each. 

Nut theo 

mach cua 

ta'm san 

- DO be tOng khe t^m khOng 
chat, cO't thep neo cac ta'm khOng 
vung, 6n dinh tdng thd giua cac 
tam kem, dudi tac dung cua tai 
trong xua't hien khe nut sud't 
chidu dai ta'm san; 

- Khi tam san lam ve sinh chua 
sach, chua lam dm, chen khe 
khOng dam bao, bao dudng 
khOng td't, din tdi chat luong vua 
hoac be tOng tha'p; 

- Chat tai cue bo trong thi cOng 
qua ldn, lam ta'm bien dang dan 
de'n nut; 

- Tang cudng kha nang chiu lire 
cua tOm san, chat luong vua chen 
cac tain; 

- Khi lap ghep ta'm san due sin 
edn gac phang, chac chan, chen 
vua ngay; 

- Khi chen khe tdm san, lam sach, 
lam dm, quet mOt ldp xtia, diing 
vOa xi mang cat 1 : 2,5 day 
2-3cm, dSm chat sau mdi dung be 
tong mac 200# d6, dSm chat, bao 
dudng dung quy dinh; 

- Trong thi cOng d£ phong cha't tai 
tap trung cue bO qua ldn, tai chO 
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Hien 

tuang 

Nguyen nhan 

Bien phap xu ly 


- Sau khi ta'm san due sSn chiu 
tai, bien dang dSu tam sinh nut. 
Ngoai ra sir co ngot hudng doc 
cua tarn san cung lam xua't hien 
nut tuang tu; 

- Vua chen moi noi ldp ghep cha't 
luong kern, ca'u kien v5ng nen 
sinh nut theo chieu cua tam san. 

khe noi tain da due san, phai tram 
phang mat, phfa duai dat ludi cot 
thep (rdng 0,8-1,0m, <l>4mm, 
al50-200mm). 


(2) Lull y kiem tra khi lang nen granito 


Hien 

tuang 

Nguy6n nhan 

Bien phap xu ly 

Tuy6'n 
phSn each 
khdng ro 

- Vua xi mang lang tr6n lap mat 
qua cao, vuqt qua tuy6n phan 
each qua nhidu; 

- Mai bong khong kip thdi, 
cudng do lap mat qua cao, gay 
kho khan cho viec tlm ra tuy6'n 
phan each; 

- S6 lieu da mat lan dau dilng qua 
to, luang mai mon qua nho, 
kh6ng de mai 16 tuyen phan 
each; 

- Khi mai cho nude qua nhi6u, 
lam cho may mai a trang thai 
ndi, dan de'n luqng mai mon 
qua nho. 

- Khdng che' d6 day ldp vua 
granito (thuofng cao hem tuyen 
phan each 5mm) la thfch hap, de 
mai 16; 

- Nam viing then gian mai, dieu 
chinh t6'c d6 lang va t6'c d6 mai 
phii hop; 

- Lan thur nha't sir dung da mai 
kim cuong s6' 60 - 90 de tang 
luqng mai mon; 

- Kh6'ng che' t6'c d6 va luqng nude 
chay, duy tri d6 day nha't dinh lap 
mat. 

Mat da 
g£n tuyg'n 
phan each 
16 khdng 
ro 

- Thao tac thi c6ng tuyen phan 
each kh6ng chinh xac, bi la'p 
trong vua xi mang, da kh6ng the 
tiep giap gan tuyen phan each, 
sau mai bong xua't hien da 
xi mang; 

- Phuang phap lang, dam, v6 
khong dung, chi lang theo mot 

Goc hai canh tuyen phan each thi 
cong cao hon dinh tuyen phan 
each 3 - 5mm. Khi thi c6ng c£n 
xoa v6 qua lai theo hai hudng, khi 
da it can b6 sung kip thdi mat do 
da; ti le ca'p ph6'i vua xi mang da 
granite ldp mat phai can do chinh 

xac. 
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Hien 

tugng 

Nguyen nhan 

Bidn phap xu ly 

1 

hudng, ft xoa, day, tai vi trf song 
song vdi tuyd'n phan each, hai 
canh khdng dugc nen chat, 
thudng xua't hidn vua nhidu, da ft; 

- VGa xi mang da d ldp mat qua 
loang, ti 16 da qua nho. 


Vdt dd'm 
xi mang 

- Khi thi edng lop mat, edng 
nhan di ung cao got, dam thanh 
vet, sau khi mai xong xua't hidn 
tung mang vet xi mang; 

- Khi dung thude gat phang ldp 
mat, gat ph£n ldn hat da nhd cao, 
xua't hidn hidn tugng vua nhidu, 
da ft, mai bong xong xua't hidn 
timg mang v6t dOm xi mang. 

- Can sir dung vua xi mang da 
tuong doi kho, khi thi edng can di 
ung day bang; 

- Khi ldp vua lang qua cao, khdng 
dung thude gat, ma dung bay sat 
d6 bat nhtrng chd cao, r6i vd bang 
ldp vua xung quanh; 

- Dung d'ng lan, khi phat hien vua 
U thira qua nhi6u, can b6 sung kip 
thdi hat da r6i lan nen chat. 

Mat cat 
nhi6u, dd 
bong kem 

- Mai qua sdm, hat da long roi, 
thuemg xua't hi6n nhieu mat cat; 

- Khi mai b6ng, quy each da mai 
khOng d6u, sur dung kh6ng dung, 
liru lai v6't lorn; 

- Chua xur If bd sung vua vao cac 
mat 16, phuemg phap va b6 sung 
kh6ng chfnh xac; 

- Trude khi danh n£n (parafin) 
chua quet dung dich axit oxalic 
hoac phuong phap thao tac 
khdng dung. 

- Khdng dugc mai qua sdm, quy 
each da mai phai d6ng bd; 

- B6 sung kip thdi vua vao cac 
mat Id, ndn dung phuong phap 
quet, dung vai nhung vua xi mang 
xoa nen chat cac mat Id, khi xoa 
trong mat Id khdng tu nude, tap 
cha't, xoa xong c<in bao duong; 

- Xoa dung djeh axit oxalic trude 
khi danh parafin, dung d£u mai 1 
l£n, dung nude rira sach, de tang 
hidu qua danh parafin; 

- Ca'm dung axit oxalic dang bdt 
va xoa khd. 

Mau sac 

dam nhat 
khdng 
thd'ng 
nha't, hat 

- Khdng sir dung cung loai san 
ph£m, tfnh nang khac bidt, mau 
sac dam nhat khac nhau; 

- Khdng co ngudi chuyen phd'i 
lidu, pha trdn khdng theo ti Id 

- Khd'ng chd' ti le xi mang va hat 
da, mau su dung trong mdt vj trf 
phai cung loai; 

- Cfr ngudi chuydn trach pha trdn, 
trdn d6u xi mang vdi bdt mau, hat 
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Hien 

tupng 

Nguyen nhan 

Bien phap xu ly 

da phan 
bd' khdng 
d£u 

nha't djnh, kiem tra khong chat. 

da sang tron d6u, tap trung vao 
kho. Tron d£u vat lieu theo quy 
dinh, lam cho mau sac thtfng nha't, 
da mau phan phoi d6u. 

Mau sac 

6 nhiem 

- Lop dudi va lap trdn lang bang 
vua co mau sac khac nhau, khi 
mai va mai bong xua't hien vet xi 
mang khac mau; 

- Lop vura lang qua day, vua xi 
mang la'n qua tuyen phan 6 (ben 
kia tuyen phan 6 lai lang m&u 
khac) nen xua't hien xi mang 
khac mau; 

- Bd sung vua khong can than, 
tao thanh 6 nhiem mau; 

- Khi xoa, v6, vua xi mang ldp day 
tran Idn tren sinh ra khac mau. 

- Chu y trlnh tu lang vua: Trudc 
tien lang bd phan pha mau, sau 
lang bd phan khdng pha mau, 
mau dam lang trude, mau nhat 
lang sau; 

- Khdng che' dd day ldp mat, 
khdng de qua tha'p hoac qua cao, 
hai ben tuye'n phan each c£n phai 
vd chat, tranh de lai khe hd va chd 

tha'p; 

- Cong viec b6 sung vua phai lam 
ti mi, trude tien b6 sung chd 
khdng pha mau, sau de'n chd co 
pha mau; 

- Doi vdi ldp mat co mau, dung 
mau sac vua xi mang ldp day co 
ca'p phd'i tuong duong vdi ldp mat. 

Bien mau 

- Khi xi mang thuy hoa, tiet ra 
hydroxit canxi, la mdt chat co 
tmh ki6m cao, d£ phat sinh thoi 
mau, bid'n mau; 

- Neu thuong xuyen chiu anh 
sang mat trai true tiep, sur dung 

1 vat lieu chju anh sang kern 
thuong d6 thoi mau, bi£n mau; 

- Chat lupng bot mau kem. 

- Can sur dung vat lieu mau co tmh 
chiu kiem, chat lupng td't; 

- Bd'i vdi ndn thudng xuyen co 
mat trdi chieu true tie'p, ddng thdi 
su dung bdt mau chiu anh sang, 
tranh sir dung sai mau va su dung 
hdn loan mau d£ gay bie'n chat. 

Nut ne 

- Nen dam khong chat, nen 
khong phang hoac thi cong vao 
mua dong (nude bi dong cung); 

- Mat san bi nut do ket ca'u bi 
chuyen vi; 

- DSm chat da't nen theo timg ldp, 
sau khi d'n dinh mdi tao mat nen; 

- Khi lap da't vao mua ddng phai 
co bidn phap cho'ng ddng cling; 

- Dpi ket ca'u lun 6n dinh mdi thi , 
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Hien 

tugng 

Nguyen nhan 

Bidn phap xu ly 


- Lop nen chua sach; taim san va 
vfta chen khe khdng chat; 16p n6n 
va ldp ket di'nh qua mong do tac 
dung cua tai trong phu sinh bien 
dang lom, gay nut; 

- Didn ti'ch qua lom, dudri tac 
dung trng sua't co ngot nhiet gay 
nut. 

c6ng lop granite; 

- Lop nen khdng dugc qua mong, 
lam sach, dam bao ke't hop ldp 
tren, ldp duoi vung chac; 

- Thi c6ng chen khe cac tarn due 
san, c£n dung be t6ng da hat dau 
d£ chen va d£m chat, dam bao d6 
ctrng tdng the, giam bie'n dang, 
nang cao kha nang ch6'ng nut; 

- Ldp dem va ldp mat thuemg 
dung be tdng cung mac, tang 
cucmg bao duomg d4 tang cucmg 
d6 va giam co ngot; 

- Trong cac phong co tai trong 
chat khdng d^u, trong ldp dem be 
teng c£n b 6 trf thep phu hop (<I>6 
al50-200mm) de tang cucmg kha 
nang chiu tai, tranh nut. 


7. Mot so lieu y khi kiem tra cdtig viec trdt 


Hien 

tuang 

Nguyen nhan 

Bien phap xu ly 

Rai b6t 

- Trong vura phu gia deo ft, be mat 
trat nhan, luc tern dmh kem; 

- Ldp n6n qua khe hoac qua £m, 
nude trong vura bi hut ra't nhanh 
hoac bi chay, luc bam di'nh kem 
lam cho mang vua bi pha hoai; 

- Sau khi trat hoac phun vua 

xong, de khdng khi qua 1dm, 

dung dich vua lau ngay khdng 
khe, phat na'm m6'c rcri bet. 

- Can cti vao: De <£m cua n£n, de 
£m m6i truemg, ki'ch co cua vat 
lieu lam vfta trat, theng qua thi 
nghiem de xac dinh phu gia deo; 

- Khi bd mat qua khe, trudre khi 
trat hoac phun vua ten lam £m 
mat bd mat; 

- Khi be mat qua udt, hoac m6i 
truomg thi cbng am udt, c£n dung 
vua co de dam dac thi'ch hop, s6 
lSn phun vua phai nhieu hem 1- 2 
lln so vori muc binh thuemg, dam 
bao thbng gio tb't; 
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Hien 

tugng 


Nguyen nhan 



- Be mat qua nhan, hoac be mat 
bam bui ban chua duqc lam sach, 
vua bam dfnh khong chac; 

- Phu gia deo Ion, vua trat day, 
nen dP troc; 

- Tfnh deo cua nPn thdp, tfnh deo 
cua lop trat cao, nen khi dm udt 
dan dPn troc vo; 

Troc vo . Mat lop nen chon thep ngam 
hoac g6 chua dupe xu If cung dP 
gay troc vo; 

- Mat nPn dm udt, nhiet do tang 
dpt ngpt, chiu tac aong nhiet dp 
cao lam lop mat nen kh6 qua 
nhanh. 


- Luang vat lieu bpt trong vua qua 
ft, vua qua loang, chiPu day lop 
trat (phun) khong du; 

- Mat trat qua nhan hoac co dau, 
mo, mang vua phu khPng chac; 

- Mau nPn qua dam, mau vua qua 
nhat, dP 16 nPn; 

- Trat (phun) vua day mong 
khong deu hoac trat (phun) sot 
lam 16 day. 


Lo da 


Bien phap xur ly 


- Khi da xua't hien roi bpt, co thP 
dung chdi 16ng hoac gia'y nhap 
mai bo nhung hat ndi, sau do 
phun hoac trat lai bang vua co 
keo tuong doi nhieu. 


- Lam sach bui da't trPn bP mat, 
neu co ddu md trdn bP mat c£n 
quet 1- 2 luot dung dich kiPm 
nong, sau do rua bang nude sach; 

- Khi mat nPn qua nhan n&n quet 
dung dich nude keo 107 (theo ti 
le 100 nude pha 10- 20 keo 107) 
de tang cudng tfnh dfnh kdt; 

- D6 deo ldp nPn va ldp vua c£n 
tuong duong nhau, trat khdng qua 
day; 

- Khi co vat ch6n ngdm, bP mat 
can xu If dung quy dinh va son 
trdng day, dP khdng chP chuyPn 
vj khi nhipt dp tang dpt ngdt; 

- NPu da bi troc, can khu sach, 
trat (phun) lai. 


Khu sach ddu md 6 nhiPm be 
mat; 

- Khdng che lupng bpt mau pha 
vao vua; 

- Khi bP mat nhan, co the quet 1 
luot keo trong; 

- Mau sac nen dam ndn dung gia'y 
nhap danh cho 16 day rdi mdi trat 
vua mau nhat ldn. Mau sac vua 
edn thdng nhat, tranh pha trpn 
nhieu ldn; 

- Trat (phun) vUa phai dPu, khi 
hun, voi phun each bP mat 1 
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Hien 

tuong 

Nguyen nhan 

Bien phap xur ly 



n6n khdng qua xa, chu y goc dd, 
tranh bo sot. 

i 

l 

Mat vua 

ddi mau 

- Thanh ph£n kiem trong lop nen 

cao, mdi trubng thi cOng udt, 

trat xong khi mang vua kho, ki6m 
trong nen th£m tha'u gay pha hoai 
mang vua; 

- Sir dung nguyen vat lieu khdng 
chiu kiem hoac su dung vat lieu 
phan kiem. 

- Trat tren ndn co ham lirong 
kiem cao, ldp nen phai kh6, do 
cim mdi trudng khdng qua 1dm va 
phai thdng gib td't dd" ldp vOa 
nhanh kho; 

- Nen su dung vat lieu chiu kiem; 

- Khi thi cong b nhiet do tha'p, 
han che' dung dung dich keo 107, 
co the cho dung dich lignin 
sulfonic axit thfc hop va dung 
dich chd'ng ddng d£ khac phuc 
hien tuong phan kidm; 

- Ddi vdi hien tuong phan ki6m 
nhe, co th£ gat bo suong trang, 
dung gia'y nhap min mai bang, r6i 
phun 1 ldp vua tren mat la duoc. 
Trucmg hop nang, gat bo ldp vua, 
trat hoac phun lai. 

» 

Mat mau 

Lop n6n co dau mo, bitum, bdt 
mau. hoi khoi. . .chtra xu If sach, 
khi trat vua khdng che he't duoc 
n6n lam thay ddi mau vua; 

- Phun ldp trudc chua kho da 
phun ldp sau; 

- Co hien tuong phan ki6m nhe. 

- Xu If sach vet d£u, mo, bi turn, 
sau do quet mdt ldp bdt son bac 
(ti 16: bdt bac : son trong : xang = 
1:5: 10); 

- Tren ldp nen co son d£u, bdt 
mau, hac in, khoi... dung gia'y 
nhap danh sach; 

- Ldp trudc khd mdi thi cdng ldp 
sau; 

- Khi co phan ki£m nhe, gat bo 
suong trang, dung gia'y nhap min 
mai bang phang rdi phun mdt ldp 
vua khac phu len. Trudng hop 
nang, gat bo ldp vda, trat (phun) 
lai ldp mdi. 
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5.4.5. Nghiem thu cong tac trat, ba, lang 

Nghiem thu cong tac trat, ba, lang dupe tien hanh tai hien truofrig. Ho so 
nghiem thu gom co: 

Bien ban nghiem thu chat luong cua vat lieu trat, ba, lang. 

Bien ban nghiem thu chat luong cua vat heu gan ket. 

Cac bien ban nghiem thu 16p nen. 

- Ho so thiet ke hoan thien hoac cac chi din ve hoan thien trong h6 so 
thiet ke' cong trinh. 

- Ban ve hoan cong cua cong tac trat, ba, lang. 

- Nhat ky cong trinh. 

Ngoai viec tuan thu cac quy dinh trong muc 1.1.6 (can liru y muc IV), khi 
nghiem thu cong tac trat, ba, lang phai thoa man cac yeu cau sau: 

- Lop vua trat, ba, lang phai bam dmh chac vbi ket cau, khong bi lor»g, 
bop. Kiem tra do bam dinh thuc hien bang each go nhe len mat trat, ta? c* 
nhung ch6 co tieng bop phai pha ra trat lai, 

- Be mat vua trat, ba, lang khong dupe co vet ran chan chim, khOng co vel 
vua chay vet han cua dung cu trat, ve't loi lorn, g6 gh6 cue b6, cung nhu cac 
khuye't tat khac o goc, canh, g5 chan tubng, go chan cua, ch6 tie'p giap voi 
cac vi tri dat thiet bi dien, \ e sinh, ca'p thoat nuoc v.v..; 
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- Cac dirdng get canh cua tucmg phai thing va phing, sic net. Cac dirong 
vuong goc phai kiem tra bing thudc ke vuong, cac canh cua cua so, cua di 
phai song song nhau, mat tren cua be cua co do doc theo thiet ke; 

- Mat lang phai dam bao do doc theo yeu cau thiet ke. Neu thiet ke khong 
chi ro thi do doc phai do ra loi thoat, phong truofng h<^> co nude, nude se 
thoat ra ngoai khong gay ur dong; 

- Do sai lech cho phep cua be mat kidm tra theo cac tri so cho d bang 3 
cua Tieu chuan TCVN 5674 : 1992. 


Do sai lech cho phep cua mat trat, ba, lang 


Ten mat trat 

hay cac chi tiet 

Tri sd sai lech mat trat (mm) 

Trat don gian 

Trat kl 

Trat chat luong cao 

Do khong bang 
phing ki^m tra bang 
thude dai 2m 

Sd chd loi 
lorn khong 
qua 3, do sSu 
vdt lorn < 5 

Sd chd loi lorn 
khong qua 2, do sau 
vdt lorn < 3 

Sd chd loi lorn 
khong qua 2, do sau 
vd't lorn < 2 

Do sai lech theo 
phuang thing dirng 
cua mat tudng va 
trin nha 

< 15 sudt 
chidu dai hay 
chieu rdng 
phong 

< 2 tren 1m dai 
chidu cao va chieu 
rdng va 10mm trdn 
toan chidu cao va 
chidu rdng phong 

< 1 chidu cao hay 
chidu dai va < 5 trdn 
sudt chidu cao hay 
chidu dai phong 

Dudng nghieng cua 
dudng go, mep 
tudng cdt 

< 10 trdn 
sudt chidu 
cao ket ca'u 

< 2 trdn lm chidu 
cao va 5mm trdn 
toan bo chidu cao 
kdt ca'u 

< 1 trdn lm chidu 
cao va 3mm tren 
toan bd chidu cao 
kdt ca'u 



7 

5 


5.5. GlAM SAT THI CONG VA NGHIEM THU CONG TAc OP, lAT 
5.5.1. Cong tac dp, lat 
l. Khai niem va phan loai 

Cong tac lat la qua trinh tao ra ldp che phu cho kdt cdu trong mat phing 
nim ngang bang gach lat va tdm lat. 
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Cong tac op la qua trinh tao ra lop che phu cho ket cau trong mat phang 
dung bang gach op va tam op. 

Khi kich thudc tam lat, op c6 kich thudc Idn (tham cao su, tham len, tham 
da, tham nhua) hoac d dang cuon thi khai niem lat, op dupe chuyen sang ten 
goi la trai phu hoac dan. 

Cac dang lat, dp: dung gach vien, da vien; dung san g6 packe; dung thanh, 
tam gd mong; dung cac loai tam trai hun co hoac tam kirn loai. 

Trong cong tac dp lat cin phan biet dp lat trong hoac ngoai hoac dp lat 
trong cac dieu kien moi trucrng khac nhau de chon vat lieu sir dung cho cong 
tac dp lat phu hop. 

2. Vat lieu lam l&p op, lat 

- Gach lat, dp, tam lat, dp sir dung chat lieu nhan tao (ceramic...), vat lieu 
lay trong thien nhien (da xe cac loai, cac thanh, tam gd...) hoac cac thanh, 
tdm san xuat cong nghiep nhu san gd cong nghiep...; 

- Vat lieu gitn ket: tuy vat lieu gach hoac ta'm dung de dp lat, chon vat lieu 
gan ket cho phu hop (ximang, keo dan, nhua dan, dinh...) 

3. Mot so ye u cau v&i cong tac op, lat 

a) Yeu c£u kT thuat chung 

Lat dung cao do, do doc va hinh dang kich thudc cua mat lat; mach vua 
thing, deu, duoc chen day bang vua xi mang cat hay ho vua xi mang long; 
vua lot dac chac co do dinh ket tot, vien lat khong bi bong bop; lat gach hoa 
phai dung hinh hoa va mau sac theo thiet ke. 

Mach dp phai phang, thing, khft (be rdng mach khong vuot qua l-2mm); 
mach ngang phai ngang bang; vi6n dp khong bi bong rdp; vi tri, mau sic, 
kich thudc theo dung thiet kd. 

b) Yeu cau cu the 

- C6ng tac lat chi duoc bat diu khi da hoan thanh cong vide a ph£n kdt 
cdu ben tren va xung quanh, bao gom: cong tac trat tran hay ldp ghep trin 
treo, edng tac trat va dp tudng. Mat lat phai phang va duoc lam sach; 

- Vat lieu lat, dp phai dung chung loai va kich thudc, mau sac va dat dupe 
hoa van thiet ke, cac tam lat, dp hay gach lat, dp phai vuong vin, khdng cong 
venh, sut goc, khdng co cac khuyet tat khac tren mat. Nhung vien gach le bi 
cit, yeu cau canh cit phai thing va phang; 
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- Mat lat, op phai phang, khong go ghe, loi lorn, cue bo. Khe ho gitra mat 
lat, op va thude kiem tra khong qua 1mm. Do doc va phuong doe cua mat 
lat, op phai theo dung thiet ke. 

- Chidu day cua ldp vua lot khong dupe qua 15mm. Mach vua cac vien 
gach khong qua 1,5mm va duoc chen day ximang nguyen chat (hoac ximang 
tring tron bot mau) hoa vdi nude dang ho nhao. Phin tiep giap giua cac 
mach lat, dp, giua mach lat, dp va chan tudng, phai chen day vua noi tren. 


- 6 nhfmg vi tri co yeu cau v6 chong tham, trude khi lat, dp phai kiem tra 
chat lupng cua ldp chdng tham va chi tien hanh lat, dp khi khong con hien 
tuong tham va duoc tu van giam sat dong y. 

- Mat lat, dp phai dam bao cac yeu cau v6 do cao, do ph^ng, do doc, do 
dfnh ket vdi mat ndn. Chieu day ldp vua lot, mach vua, mau s&c, hinh dang 
trang tri... phai theo dung thiet ke. 


5.5.2. Cac yeu cau ky thuat cua ldp dp, lat 


/. Yeu cau ve vat lieu 

- Gach lat, dp, tarn lat, dp phai dat yeu cau ky thu^t ve chdt luong, chung 
loai, kich thude, mau sac. 

- Vat lieu gdn kdt phai dam bao chat luong, neu thiet ke khong quy dinh 
thi thuc hien theo yeu cau cua nha san xua't vat lieu lat, dp. 


2. Yeu cau ve lop nen 

- Mat ldp ndn phai dam bao phang, chic chin, on dinh, co do bam dmh 
vdi vat lieu gin ket va dupe lam sach tap chat. 

- Cao do ldp nen phu hop vdi vat lifu lat, dp phu ben tren. Dp doc cua ldp 
n6n theo yeu ciu ky thuat. 

- Vdi vat lieu gin ket la keo, nhua hoac ta'm lat, dp dat true tiep len ldp 
nin thi mat ldp nen phai dam bao thoa man yeu cau neu trong bang 1 cua 
tieu chuin nay. 

- Trude khi lat, dp phai ki£m tra va nghiem thu ldp n6n va cac bp phan bi 
che khua't (chi tiet chon sin, chdng tham, he thong ky thuat v.v...). 

3. Yeu cau ve chat luong lop lat, op 

- Mat lat, dp phai dam bao cac yeu cau v6 dp cao, dp phang, dp doc, dp 
dmh ket vdi ldp n6n, chidu day vat lieu gin ket, bd rong mach lat, dp, mau 
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sac, hoa van, hinh dang trang tri v.v...Ki6m tra bang thudc tiim 2m, khe ha 
giua canh thudc va mat hoan thien khong qua 3mm; 

- Ndu mat lat, op la cac vien da thien nhien, nen chon da de cac vien kd 
nhau co mau sac va dudng van hai hoa. 

-Vdi gach lat, dp dung vua lam vat lieu gin kdt thi vua phai duoc trai 
deu tren ldp nen de dam bao giua vien gach lat, dp va ldp ndn duoc lot 
d£y, km vua. 

- Mat lat, dp cua tarn san gd khong duofc co vdt nut, cong venh. Mat lat, 
op cua tam lat, dp mdm khong duoc phong rop, nhan nheo. Mat lat, dp phai 
lien ket chat vdi Idp nen, phai tao do bam dmh giua nen va ldp lat, dp; 

- Voi cac vien lat, dp phai cit, viec cii va mai cac canh phai bao dam 
dudng c4t gon va mach ghep phdng, deu. 

- Mach giua cac vien gach lat, dp va giua gach lat, dp vdi tubfng phai duoc 
lap day chat lam day mach. Mach dan cac loai tam phai dung yeu cau thiet 
ke ve dudng mach, hinh dang, chidu rong cac khe. Neu thiet ke khong co 
yeu cau cu the thi mach dan phai that khft, khong co gd, khong noi com; 

- Mat lat, dp phai sach se, khong bi day ban ximang hay cac chat lam 
ban khac. Phai bao dudng, bao quan sau khi thi cong xong de dat chat lugfng 
yeu cau. 

4. Yeu cau ve an loan lao dong khi lat, op: 

- Khi lat, dp phai tuan theo cac quy dinh hien hanh ve an toan lao dong, 
an toan phong chong chay no; 

- Vdi vat lieu lat, dp dl bat lua nhu: gd, tham, keo dan...phai co bien phap 
phong chay trong qua trinh thi cong; 

- Moi trudng lam viec phai thong thoang, co bien phap chong nhidm doc 
do hoi cua vat lieu lat, dp, vat lieu gan ket gay ra. 

5.5.3. Giam sat khau chuan b{ thi cong tac dp, lat 

1. Kiem tra chuan bi l&p nen 

Ldp nen cho cong tac dp lat duoc chuan bj nhu cong tac trat, ba, lang 
trong khoan 1 muc 5.4.3. 

Can kiem tra cac chi tiet dat dudi ldp lat, op, tranh due, do khi da lat, 
dp xong. 
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Kiem tra do vuong goc cua khu vuc cdn lat, op (co the sir dung each do 
hai dudng cheo de kiem tra) hoac do thdng dung cua mat op. Neu khu vuc 
lat, op co kfch thude hinh binh hanh hay hinh thang, lira chon giai phap giCr 
cho hai true song song vdi canh vuong goc tai tarn khu vuc can lat, op, phan 
thira, thieii don vao mep. Hoac su dung phuong phap lat, op cheo. 

Cong tac lat, op chi tien hanh khi cac cong viec thude phan trat tudng, 
tr^n, lap cua, son cua, quet vdi da xong. 


2. Kiem tra vat lieu chuan bi thi cong 

- Gach va tarn dung lat, op phai dung quy each v6 kfch thude va mau sac, 
khong cong venh, surt me, kfch thude khuyet tat tren mat dp khong duoc vuot 
qua cac chi so cho phep trong tieu chuan hay quy dinh cua thiet ke, dung 
chung loai, so luong va chat luong theo dung ho so mdi thau va van ban 
cha'p nhan cho su dung cua chu dau tu; 

- Vat lieu phai co catalogues giao kern theo vdi hang hoa. Trong 
catalogues phai co tfnh nang ky thu|t va hudng dan sir dung; 

- Vat lieu phai duoc cat gitf theo dung yeu cau ve do cao chat hang, do 
chong tham, chong nude, bao bi. Nhung hdp chufa gach, g6 hay bao ngoai 
cudn tham dung de lat, dp phai phu hop vdi vat lieu chira ben trong. Dac biet 
nhung bao chuta vua kho, bot da can bao quan chong dm theo chd do bao 
quan ximang; 

- Vat lieu khong phu hop, khong duoc luu giu d noi thi cong; 

- Qua trinh van chuyen tfir kho ra noi thi cong can het sue edn than, tranh 
va dap va bi udt; 

- Can kiem tra hoa van va mau sac cua vat li6u lat, dp trong khu vuc lat, 
dp cho phu hop trude khi tien hanh cong viec; 


- Phan chudn bi ho vUa dung trong lat, dp giong nhu chuan bi ho vu:a cho 
cong tac trat, lang. Dd deo cua vGa dung cho cong tac dp phai dat ttr 5-6cm. 
Khi tien hanh cong tac dp can phai bao quan vua va do dfnh ket trong suot 
thdi gian dp. 


- Cac vat lieu nhua, keo dan can dung trong hop, chai, lo km dd khdng bi 
bien chat khi bao quan. Lo keo, nhua hoac cac chat bay hoi da mo, sau khi 
ldy ra, phai dong lai cho chat trong qua trinh su dung, tranh bi bay hoi lam 
thay doi chat luong va 6 nhidm moi trudng; 
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- Nhung vat lieu d6 chay (nhua dan, xang, keo), cac dung moi tiy rua 
(diluang, axeton) cung nhu vat lieu tham len, da, g6 cin chu y tranh de gin 
lira (ke ca nhung noi hut thuoc la, thuoc lao). 

5.5.4. Giam sat qua trinh thi cong cong tac op, lat 

1. Kiem tra vi tri sap thi cong 

- Ki6m tra tinh trang mat nen, c^n tuai nude du am khi dung vura ximang; 

- Kiem tra do b^ng phing (hoac thing dung) cua ndn; 

- Kidm tra cao trinh lap nen va vach cur de kiem tra cao trinh hoan 
chinh (nen vach cao han cao trinh hoan chinh de khi lat, op moc nay khong bi 
che khuat; 

- Vdi viec lat, op bing tarn co kich thuoc Ion, can tao nham bang each bam 
nhung 16 nho. Lam sach bing each quet, sir dung choi mem, mat lat cac ta'm 
nay can kho rao, sach se, tao dieu kien cho keo dan hoac nhua bam chic; 

- Mat nen khong duoc day dau mo, cat, bui; 

- Khong duoc tron vua ngay tren nen sip lat; 

- Xep thu gach de chon hoa van va chon each lat hoa van, nha't la khi co 
hoa van vien. 

2 . Kiem tra cong viec lat 

Quy trinh thi cong lat gach: 

- Chuin bi Idrp nen; 

- Chuan bi gach lat va chua'n b| vat lieu gin ket; 

- Chuin bi dung cu lat; 

- Tien hanh lat; 

- Lam day mach lat; 

- Bao dudng mat lat. 

Cac cong viec kiem tra cu the nhu sau: 

a) Kiem tra viec chuan bi lop nen: 

- Dung day cang, nivo hoac may trie dac kiem tra cao do, do phing, do 
doc cua mat ldp nen; 

- Gin cac moc cao do lat chuin, m6i phong co it nhat bon moc tai bon 
goc, phong co dien tich Ion moc gin theo ludi o vuong, khoang each giua 
cac moc khong qua 3m; 
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- Can danh d£u cac moc cao do tham chieu d do cao hem mat lat len 
tudng hoac cot de co can cu thuang xuyen kiem tra cao do mat lat. 

b) Kiem tra viec chudn bi gach lat: 

- Gach lat phai duac lam ve sinh sach, khong dd bui bain, d<iu mo, cac 
chat lam giam tfnh ket dmh giua lap ndn vdi gach lat. 

-Vdi gach lat co kha nang hut nude tur vat lieu ket dinh, gach phai duac 
nhung nude va vdt ra de rao nude trude khi lat. 

- Gach lat phai duac nghiem thu theo cac tieu chuain vat lieu tuang ung. 
Trong tieu chuan nay gach lat la cac chung loai sau day: 

- Gach xay dat set nung - TCVN 1450:1986, TCVN 1451 : 1986. 

- Gach lat dat set nung - TCXD 85:1981, TCXD 90:1981. 

- Gach lat gom trang men - TCVN 6414:1998. 

- Gach lat xi mang, granito - TCVN 6065:1995, TCVN 6074:1995 

- Gach be tong tu chen - TCVN 6476:1999. 

- Da lat thien nhien va nh&n tao la'y theo cac yeu cau cua thiet ke. 

c) Kiem tra viec chuan bj vat lieu gdn ket: 

- Viec pha tron, su dung va bao quan vat lieu gdn ket phai tu&n theo yeu 
c^u cua loai vat lieu. Vat lieu gdn ket co the la vua xi mang cat, vOa tarn hgfp, 
nhua polyme hoac keo dan; 

-Vdi vat lieu gdn ket la vua phai tuan theo TCVN 4314:1986. 

d) Kiem tra viec chu£n bi dung cu lat: 

- Gin chudn bj d^y du dung cu c^n thiet cho edng tac lat nhu: dao x&y, 
bay lat, bay mi6't mach, thude t^m 3m, thude rut, bua cao su, may cat gach, 
may mai gach, due, choi dot, gie lau, ni vd hoac may trac dac; 

- Dung cu c^n d3y du va phu hap vdi y6u c^u thi edng cho timg thao tac 
nghe nghiep. Dung cu da hu hong va qua cu, bi mon, khdng dam bao chmh 
xac khi thi edng khdng duac su dung. 

e) Kiem tra qua trinh lat: 

- Lat trude vien gach goc dudng vien lam cu* khdng chd chieu cao va 
chieu rong cua mach. Ndu khdng lat vidn cu, mach se duoi nhau, dd g^y hien 
tuang nhai mach (mach cua hai hang lat lien nhau khdng thang hang). 
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- Neii vat lieu gin ket la vua thi vua phai dupe trai deu len Idp n6n du 
rong dd lat tir 3 den 5 vien, sau khi lat het cac vien nay mPi trai tiep cho cac 
vien liPn ke; 

- Neu vat lieu gkn ket la keo dinh thi tien hanh lat tung vien mot va keo 
phai dupe phet deu len mat gach gin ket vPi nen; 

- Neu mat lat o ngoai troi thi c£n phai chia khe co dan voi khoang each tPi 
da giu:a hai khe co dan la 4m. Neu thiet ke khong quy dinh thi lay b& rong khe 
co dan bang 2cm, chen khe co dan bang vat lieu co kha nang dan hoi; 

- Trinh ttr lat nhu sau: cang day va lat cac vien gach tren dubfng thing nd'i 
giua cac moc da gan tren lop nen. Sau do lat cac vien gach nam trong pham 
vi cac moc cao do chuan, hirong lat vuong goc vdi hirdmg da lat trude do. 
Hudng lat chung cho toan nha hoac cong trinh la tir trong lui ra ngoai; 

- Trong khi lat thudng xuyen dung thu6c tSm 3m de kiem tra do phang 
cua mat lat. Do phang cua mat lat dupe kie’m tra theo cac phuemg doc, ngang 
va cheo. Thudng xuyen kiem tra cao do mat lat can cti tren cac moc cao do 
tham chieu; 

- Khi lat phai chu y sap xep cac vien gach dung hoa van thiet ke; 

- Lat tarn co kich thuoc 1cm, chu y de ldfp keo du dinh theo yeu cau cua 
thiet ke va dap irng cac yeu cau ghi trong ho so moi thau. 

f) Ki6m tra viec lam day mach lat: 

- Cong tac lam day mach lat chi dupe tien hanh khi cac vien gach lat da 
dinh ket vdi IPp n6n. Truoc khi lam day mach lat, mat lat phai dupe ve sinh 
sach se. Mach lam d£y xong, iau ngay cho dudng mach sac gon va ve sinh 
mat lat khong de chat lam day mach lat bam dinh lam b^n mat lat. 

g) Kiem tra viec bao duong mat lat: 

- Sau khi lam day mach lat phai bao quan b6 mat lat xong, khong va cham 
manh len mat lat trong nhung ngay vua hoan thanh cong viec lat, tao didu 
kien de vua lat dong rdn, du kha nang chiu luc. 

- Voi mat lat ngoai trPi va vat li6u gdn ket la vua, phai co bien phap che 
ndng va chong mua xoi trong (1^-3) ngay sau khi lat. 

Ghi chu: 

Cong tac ki6m tra chat lupng lat cac cong trinh x£y dung theo trinh tu va 
bao gom cac chi tieu trong TCXDVN 303 : 2004. 
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Doi tirong, phuong phap va dung cu kiem tra cong tac lat 


Thiitu 
ki^m tra 

Ddi tupng ki£m tra 

Phurong phap va dung cu kiem tra 

1 

Be mat Idp n6n 

Do true tie'p bang thude, nivo, may trdc dac 

2 

Vat li^u lat 

La'y miu, thi nghiem theo tieu chudn cua 
vat lieu 

3 

Vat lieu gan ke't 

La'y mau, thi nghiem theo tieu chudn cua 
vat lieu 

4 

Cao d6 mat lat 

Do true hep bang thude, nivo, may trdc dac 

5 

Do phang mat lat 

Do true tie'p bang thude tdm, nivo, may 
trdc dac 

6 

D6 doc mat lat 

Do bang nivO, do nude thu hay cho lan vien 
bi thep dudng kinh 10mm 

7 

D6 dac chac va d6 bam 
dmh giura vat lieu lat vdi 
ldp nen 

Dung thanh g6 go nhe len be mat, tieng go 
phai chdc deu a moi diem. Vdi mat lat g6 
hoac tam lat mem di thu len tren 

8 

DO d6ng deu w6 mau sdc, 
hoa van, cac chi tiet 
dudng vi6n trang tri 

Quan sat bang mdt 

9 

. 

Cac yeu cdu dac biet khac 
cua thie't ke' 

Theo chi dinh cua thie't ke 


Mat lat phai phdng, khong gho ghe, I6i lom cue bo, sai so v& cao do va do 
doc khOng vuot qua cac gia trj trong bang 1 va bang 3 (TCXD VN 303 : 2004). 

Chenh lech do cao giura hai mep cua vat lieu lat li£n k£ khong vuot qua 
gia tri trong bang 2 (TCXD VN 303 : 2004). 

Do doc va phuemg doc cua mat lat phai theo dung thie't ke', neu co chd I6i 
hoac lom qua mure cho phep thi deu phai duoc lat lai. 

Do bam dinh va dac chdc cua vat lieu gdn ket vdi 16p nen kiem tra bang 
each go nhe len bO mat lat neu co tieng bop thi phai boc ra sua lai. 

Vdi mat lat g6 di len khong rung, khong co tieng keu. 

Vdi tam lat mem, mat lat khOng phong, khong nhan, khong cong mep, 
khong co bi6u hien truqt. 
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3. Kiem tra cdng viec op 


Quy trinh thi cdng op va cac cong viec kiem tra cu the khi thi cdng dp 
cung tucrng tir thi cdng lat. Ngoai ra c^n chu y kiem tra nhutig van dd sau: 

- Khi dp xong tifng phan hay toan bo bd mat ket cau phai lam sach cac vet 
ban d, vua tren be mat dp. Viec lam sach bd mat dp chi nen tien hanh sau khi 
vua g^n mach dp da dong din, trat vua va trang mach dp lam ddng nhat trong 
qua trinh ve sinh be mat; 


- Ngay sau khi ket thuc cdng tac dp, ngoai viec lam sach mat cdng trinh, 
cdn phai tien hanh cac cdng viec hoan thien lien quan true tiep den chat 
lirong be mat dp: nhu cdng tac mai, danh bong, v.v..; 

- Phai bao quan be mat dp xong cho den khi lap kin mach dp, khong va 
cham manh len mat dp trong nhung ngay vira hoan thanh cdng viec dp, tao 
didu kien de vira dp ddng riin, dii kha nang chiu luc. 


4. Mot so luu y khi kiem tra cong viec lat op 


Hien 

tupng 

Nguyen nhan 

Bien phap xir ly 

Phong 

rop, 

roi, long 

- Chua lam sach lap ndn hoac 
lam am khong dii; 

- I,dp vira xi mang khdng ddu, 
hoac thdi gian thi cong dai, gio 
thdi lam kho cung, din den 
phdng rop ldp mat va lap dem; 

- Chua quet sach bui bain d mat 
sau vien gach va chua lam am, 
gach men sir chua ngam nude, 
anh hudng tdi hieu qua dinh ket; 

- Ti le cap phoi vira cat khdng 
dung, viTa cat qua kho, tinh deo 
kem hoac pha nude qua nhieu, 
tfnh co ngot ldn; 

- Khi op, lat do dam dac vira cat 
qua ldn, hoac phii vira khdng 
ddu, khdng phang, phu mot kin 
qua day, dam khdng chat; 

- Vira nhoi khdng d6u, dung luc 
khi dp lat khdng deu; 

- Lam sach kT ldp ndn, tudi nude 
lam aim; 

- Ldp vua phai ddu, tranh rai xi 
mang ldn mat; 

- Lam sach va lam am mat sau 
cua gach, rieng gach men khi 
dung phai ngam han 2h, hong kho 
trong ram mat; 

- Vua ldp lot c<in sir dung vOa 
xi mang cat: ti le 1 : 3 - 4, do day 
2,5 - 3,0cm la thfch hop khi sir dung 
vdi da; ti Id 1 : 2 - 2,5, dd day 
0,5 - 0,6cm la thich hop khi sir dung 
vdi gach ceramic; hoac tron them 
10% vdi tdi de’ cai thien tinh deo; 

- Phai dam bao vua chen dly, 
dung luc deu, tid'p do dung bua 
cao su hoac bua gd go nhe tao kha 
nang dinh ket; 
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Hien 

tugng 

Nguyen nhan 

Bien phap xu ly 


- Sau khi dat gach, thdi gian bao 
duong khbng du, bi va cham. 

- Khi Op, lat xong phai tang cudng 
bao duong, tranh va cham, sau 3 
ngay mdi cho nguoi di lOn. 

MOi noi 
khOng 
phang, 
khe 
khOng 
deu 

- Chon gach khOng chu^n, nhieu 
khuyet tat ve do day, mong, 
rOng, hep, cong venh nen khi Op 
lat khe nO'i khong phang, khe 
khOng d£u (nhai mach); 

- Cao do cua phong khOng thong 
nha't, dO chOnh Ion; 

- COng tac bao vO khOng tO't, 
dang ki bao duong da co nguoi di 
lOn hoac va cham, gay khe nO'i 
cao tha'p khOng d£u. 

- Chon vat lieu nghiOm tuc, trong 
ciing phong dung ciing loai gach, 
khOng sir dung gach khuyOt tat; 

- Xu ly cao do ddng deu, Op lat theo 
tuyen, thucmg xuyen dung thude de 
xac dinh cOt chudn, keo du chidu 
dai khe, tranh san sinh di khe, khe 
khOng deu hoac khe qua rOng; 

- KhOng cho ngudi di len khi dang 
trong thdi gian bao duong, tranh 
va dap manh. 

Thieu 
canh, 
roi goc 

- Bao ve thanh ph^m khOng tO't, 
bi vo canh goc trong qua trinh 
van chuyen va chat ddng; 

- Lat, Op xong khOng chu y bao 
ve, canh goc bj vat nang hoac 
cumg va dap manh. 

- Khi van chuyen va cha't dO'ng 
c5n co bao goi mem, de phong va 
cham vdi vat cung; 

- Khi thi cOng chu y lua chon va xOp 
dat tnrdc, chon mau thOng nha't; 

- Chu y bao ve. 

Cao tha'p 
khOng 
phang 

- COt cac gian phong khOng 
thO'ng nha't, nOn den cua hanh 
lang xua't hiOn cao tha'p khOng 
phang; 

- Chat luong gach kern, cong 
v6nh I6i lom; 

- Lit, Op xong nguoi di I6n qua 
sdm. 

- Can din cOt tir hanh lang vao cac 
phong, dam bao mat n6n phang; 

- Ki£m tra ki chat luong gach, loai 
nhung viOn gach khOng dat yeu 
cau; 

- Bao duOng sau khi lat, Op xong; 
earn ngucri di lai trong thdi gian 
bao duOng. 

Nude tran 

hoac tran 
nguqc 

- PhOu thoat nude qua cao, lam 
rich nude hoac tran nguqc; 

- Khi thi cOng, chua xac dinh cOt 
cao thoat nude. 

- Khi lap phOu thoat, can dat tha'p 
hon mat n6n 4 - 5cm; 

- Tai ldp dOm hoac ldp mat, can 
cti cOt cao thiOt kO d£ dat tieu, can 
cur tieu d£ dat cac tuyen dang phuc 
tap, tim ra do dOc va thi cOng theo 
y6u cau cOng nghe. 
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5.5.5. Nghiem thu cong tac op, lat 

Nghiem thu cong tac op, lat duoc tien hanh tai hien trudng. Ho so nghiem 
thu gom co: 

- Bien ban nghiem thu chat luong cua vat lieu op, lat. 

- Bien ban nghiem thu chat luong cua vat lieu gin ket. 

- Cac bien ban nghiem thu lop nen. 

- Ho so thiet ke hoan thien hoac cac chi dan ve hoan thien trong hd so 
thiet kd cong trinh. 

- Ban ve hoan cong cua cong tac op, lat. 

- Nhat ky cong trinh. 

Ngoai viec tuan thu cac quy dinh trong muc 1.1.6 (can luu y muc IV), 
ngoai ra khi nghiem thu cong tac op, lat phai thoa man cac yeu ciu sau: 

* Tdng the mat op phai dam bao dung hinh dang va kich thuoc hinh hoc. 
Nhin bang mat thudng khong phat hien duoc khuyet tat ve hinh dang, khe, 
mach, hoa van va mau sac. 

* Nhung hinh op, dudng net hoa van tren b6 mat op phai dung theo thiet 
ke. Mau sdc cua mat 6p bang vat lieu nhan tao phai dong nha't. 

* Cac mach vua ngang va doc phai sac net, thang, d6u va day vua. VOa 
dem giua ket ca'u va ta'm op phai chac dac nhung khong de 6 be mat. Kiem 
tra bang each dung bua nho (100 gam) go nhe len mat gach, tieng keu phai 
chac, khong co tieng bop, r6ng ben dudi vien gach. Neu bi r6ng, phai cay 
phan do len va lat hoac op thay bang vien khac. 

* Tren mat dp khong duoc co vet sut nut, vet d cua son hay vdi, vfla, vet 
nut d cac goc canh ta'm dp khong duoc ldn hon 1mm. 

* Mat lat co do doc, kiem tra do doc bang each dat ngang thude t£m theo 
ni vo va do do cao chenh giua mat lat va canh dudi thude t^m, dua vao kich 
thude nay de suy ra do doc. 

* Mat lat khong co d6 ddc, kiem tra bang each d£ vien bi giOa vien gach, 
vien bi khong lan la dat yeu c&u. 

* Op thude t£m len mat lat, khe giua mat lat va canh thude tarn phai dap 
umg bang quy dinh ve chat luong trong tieu chuan TCVN 5674 : 1992 sau day: 

Sai so cho phep cua mat phang dp (Trfch TCVN 5674 : 1992) 
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Mat 6p ngoai c6ng trinh 


Mat op trong cong trinh 


op va 
sai so 


Sai lech mat op 
theo phuong thing 

2 

dUng tren 1m 



Sai lech mat op 
tren 1 tang nha 




Sai lech vi tr( mat 
op theo phuong 
ngang v& phuong 
thing dUng tr§n 
suot chieu dai cua 
mach op trong giOi 
han ph§n doan 
kien trtic 


Do khong trung 
khit cDa mach n<5i 
ghep kien true va 
chi ti£t trang trl 
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5.6. GIAM SAT THI CONG VA NGHIEM THU CONG TAC VOI, 
SON, VECNI 

(Xem ket hop muc 6.8 chuang 6) 

5.6.1. Khai niem, phan loai va yeu cau chat luong cong tac son, 
voi, vec ni 

/. Khai niem 

Cong tac son, quet voi hay vec ni la sir phu len be mat ket cau, len cac chi 
tiet kien true lop mang de che ket cau hoac chi tiet. 

Lop mang nay nhim bao ve ket cau ben trong chong lai tac dong tieu cue 
cua moi trubng, dong thbi co mau sdc tao ve my quan cung nhu tin hi^u dd 
phan biet vat duoc che phu. 

2 . Phan loai 

a) Phan loai son 

- Theo lop nen: Son len mat nen la g6, mat n6n la kim loai va cac mat 

i 

n6n khac (tudng gach, tubng be tong, tuong trat vua, tran be tong, trSn 
trat vua, nen...); 

- Theo vi tri: Son trong, son ngoai; 

- Theo phuong phap son: 

+ Quct: Dimg choi nhung son quet len be mat ca'u kien; 

+ Phun thuerng: Dung sung phun va cong cu kem theo, nho ap su£t cua 
dong khi phun son thanh dang suong phan tan tren b^ mat ket cau. 

+ Phun cao ap: Loi dung khi nen lam cho ap su^t dung dich son tang len 
den 15MPa thong qua voi phun dac biet de phun, gap phai khong khi son no 
d6t ngot thanh hat suong nho li ti phan tan tren be mat c&u ki6n; 

+ Xoa: Dung ndm bong duoc bao boi gia'y nhap, nhung son, xoa thuan 
chieu theo hinh sb 8 hoac xoa vong lien tuc; 

+ Lau: Dung vai hoac to vien thanh n^m, ng^m vao son, sau do lau len 
mat ca'u kien, di chuyen lau qua lai den deu; 

+ Lan: Dung con lan bang du an, cao su hoac cha't deo, nhung son, lan 
nhe qua lai tren be mat cau kien, toe do khong qua nhanh, cho lan quet toan 
b6 xong, lan lai theo phuong thing goc de can phan deu son. 

b) Phan loai quet voi: 

- Theo phuong phap thi cong co: Quet, phun, lan; 
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- Theo vi tr£ cong trinh co: 

+ Quet tucmg trong va quet trin nha; 

+ Quet tucmg ngoai; 

+ Quet mat dit; 

+ Quet mat trang trf. 

- Theo v^t lieu su dung va hieu qua trang tri co: 

+ Quet binh thucrng; 

+ Quet trang tri: Quet (phun) vet, xoa vet, lan voi, bat vdi, quet phong gia 
da, gia gach; 

+ Quet voi vua cat dac chiing: Vua cat bao on, vua manhe, vua phong 
nirdc, vua cat phoi thep, vura cat barit, vua cat chiu acid. 

- Theo tieu chuin vat kien true co: 

+ Quet voi binh thucmg; 

+ Quet voi c<ip trung; 

+ Quet voi ca'p cao. 

3. Yeu cau chat lixgng lop son, voi hay vec ni 

- Bam sat vao mat ket cau, mat chi tiet duqc bao ve; 

- Be mat phai tao duqc ve my quan; 

- Mau sac theo dung chi din va yeu ciu cua thiet ke hoac yeu ciu cua ho 
so mori thau; 

- Khong bi6n mau theo thdi gian; 

- Khong bi bong, phong r6p, gqn hay bien doi hinh dang trong qua trinh 
su dung cong trinh; 

- Chiu duqc moi tac d6ng cua thoi tiet va cac dieu kien phoi 16 cua 
moi truemg; 

Cong tac son phu be mat (bao gom cong tac quet voi, cong tac son, cong 
tac vec ni) duqc quy dinh trong ti£u chudn TCVN 5674 : 1992. C6ng tac son 
phu be mat bao gom quet dung dich voi, voi xi mang va son dau cac loai. 

5.6.2. Giam sat khau chuan bj thi cong son, voi, vec ni 

/. Kiim tra viec chuan bi lop nen 

Mat n6n phu 16p voi quet, lop son hay 16p vec ni can sach, khong co 
vet bin, diu, mo. 
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Mat ldp n6n phai phSng, khong go gh6, nhung chd 16m do khuyet tat phai 
duoc bu dap va xoa, tret cho phang vdi mat chung. 

Neu nen la vua trat, khi quet voi can kho. Neu am se gay vet 6, loang khi 
quet voi va khi sir dung. 

Ndn la mat gd can danh giay nhap cho nhan, ba matit lap het khe, 16 mot, 
tom gd roi xoa lai giay nhap. 

Ndn la mat ba ldp matit mong phai danh giay nhap cho nhan. 


2. Kiem tra viec chuan bi vat lieu 

a) Tao vGa voi d6 quet mat tuong: 

Can chon loai voi tot, 1kg voi song co the toi dirac 2,2 lit v6i nhuydn. Khong 
nen dung voi chi toi duac dirdi 2 lit voi nhuyln vi hat voi se khong min. 

Voi nhuydn sau khi hoa tron voi nuac, phai loc qua sang de khong co hat 
Ion tren 0,1mm. 

Tron mau xong phai quet mot mang khoang 0,5m 2 len tucmg ben canh 
mau, de kho, so sanh v6i mau de quyet dinh luong mau tron. 

Khoi luong voi hoa tron can dir trii cho du, tranh trucfng hap pha hai ldn 
voi quet tren mot mang tuong vi rat kho dong mau. 

Trong vua voi can co chat tao mang (thudng dung phen chua), chdng 
hien tuong 16p voi bi thoi mau, dinh bam vao cac vat khi cham phai. C^n 
chu y khi pha phen chua, can tan nho, hoa cho tan vao nude, do vao thung 
hoa voi va khuay ddu. Lieu luong pha tron phen xem trong dinh mire xay dung 
cong trinh. 

b) Cac loai son: 

Co hai loai son dung trong xay dimg la son d^u va son nude. San nude la 
nhu tuong son trong moi trudng nude. 

Loai son su dung phai phii hop vdi yeu cSu ghi trong bo ho so mdi thau 
hoac do thiet ke quy dinh. 

Son d£u chi duoc son len mat ndn kho rao. 

Son nude co the son len mat nen ^m nhung cang kho cang tot, vi son 
nude hop vdi nude, nhung chu y neu mat nen chua kho da son len, d&n 
den qua trinh kho cua ldp nen se cham lai, sau nay dl gay loang mau 
hoac moc. 
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Mau sic cua son do thiet ke chi dinh hoac chon theo miu do ho so mdi 
thau quy dinh. Can son thu len miu thu de quyet dinh mau cuoi cung. 

Dung mdi pha son (axeton, diluang, benzen, xang cong nghiep) phai 
chuin bi trude khi tien hanh son. Day la nhung chat dd bay hoi va dd chay 
nen het sue luru y ve an toan lao dong va phong chay. Mui dung moi co the 
lam cho cong nhan bi nhidm doc nen can bao quan kin va khu vuc thi cong 
can thong thoang. 

c) Vec ni: 

Vec ni dupe ngam tCr nhua canh kien vai con cong nghiep, hoac da duoc 
cac nha san xuat pha tron sSn. Vec ni phai trong suot mau h6 phach, khong 
co vet gon b^n hay nga mau nau. 


5.6.3. Giam sat qua trinh thi cong son, voi, vec ni 

Quet vbi la cong tac hoan thien defn gian va re tien nhat, nhung neu 
khong quan tarn dung muc cung se lam giam dang ke chat luong hoan thien. 
Dung cu chinh quet voi phai co du. Nuoc voi phai dupe loc ky va khuay d6u. 
Nude voi mau chi nen pha mot lupng du dung trong 1 ngay. Be mat quet voi 
phai kho hoan toan mdi tien hanh quet. 

Viec quet voi hay son deu phai tuan theo so ldp quy dinh trong ho so mdi 
th&u hay thiet ke. Thudng phai son hay quet voi lam ba nude, ldp dau la ldp 
lot, hai ldp sau ngoai nhiem vu bao ve cong trinh, con de tao mau cho ket 
cau va cong trinh. 

Hien nay vat lieu sofn va cong nghe son da dat trinh do cao. Doi vdi mdi 
loai son, cac nha san xu&'t deu co cac quy trinh rieng va hudng d^n ti mi. 
Cong trinh chon loai son nao, thi yeu cau phai co tuan thu dung cac chi din 
cua cac loai son do. 


Ldp son hoac quet vdi trude phai kho mdi dupe thi cong ldp sau de len, 
Khi co yeu cau cao, sau mdi ldp phai dung giay nhap danh cho nhin mdi son 
ldp tiep theo. Vet choi trude dupe vach thing, vet choi sau phai de len mot 
phan cua vet choi trude cho kin mat. Den ldp son sau, vet chdi lai quet 
vuong goc vdi vet choi dpt trude. 

Neu danh vec ni, thudng xoa (danh) tren ba ldp. Cach dua vec ni ldn mat gd 
la tham vec ni vao mot "bui nhui" bing vai mem (thudng dung vai man spi 
bong) va xoa theo vong xoin lo xo di chuyen. Sau mdi lan boi vec ni phai dung 
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bong hay vai man danh ky nhieu lan de vec ni tan va tham sau vao g6. Bui nhui 
phai co do con du am de mat hoan thien khong bi gon va dat do bong. 

Khi tren mat g6 co 16 mot nude hay vet nut dam g6, sau khi boi vec ni 
phai dap bot da ngay, de bot da bam vao vec ni la'p day khe hoac 16. Trudc 
Ihi xoa con phai dung giay nhap hat min xoa lai cho mat cac bot da bam noi 
tren mat g6 (chi con bot - Chua lam sach ldp nenda trong 16 hoac khe). Neu 
Wie hoac 16 co kich thude ldn, phai dung matit tram kin, sau do danh gi^y 
map cho nhSn, min roi mdi danh vec ni. 

Vdi cong tac sem chong tham can xem ket hop khoan VI trong muc 5.8.2. 

Thdi gian gian doan kl thuat khi thi cong cac loai son 


Thdi gian gian doan kl thuat cac loai son 


Loai son 

Gian doan kl thuat 

Scfn?itum 

24 

Son fesin phenol 

24 


Son penolic aldehyde 


Son peyurthane 
Son ch>rosulfonated 
Son capu clorua hoa 
Son £poV resin 


Loai 

dinhpha Trang 

Kem sua \ 85 

Ca vang 

Clm thach 80 
Dir an cam \ 5 

Da trdi \ 80 

Hoa ca ^75 

Xanh lo 


Cong thirc pha mau son 

Ti le phan tram (%) 
Xanh I D6 j Vang 


















Loai mSu 
dinh pha 

Ti 16 phSn tram (%) 

Trang 

Xanh 

Do 

Vang 

— 

Tim 

_ 

Den 

Xanh bi£n 

80 

10 





Ghi xam 

70 





30 

Ghi sang 

75 


3 

5 


17 

Man chin 






10 

Ca ph6 






30 

La ma 


30 





Co ua 


20 


60 



Xanh reu 

30 

17 

3 

50 



Xanh c6 vit 





30 


Hoang yin 

30 



70 



Nau tay 






.0 

Gach non 




20 




Pha mau voi 


MSu co ban 

Trang 

Do 

Den 

ang 

Xanh 

Xanh da treu 

Tfm, m|n chin 

Xanh den 

£nh ve 

Trang 


H6ng 

Xam 

.em stfa 

Do 



Nau 

Da cam 

Den 




Vang da't 


1. Mot so lieu y khi kiem tra cong tac quet voi thong thu&n 


Hien 

tuang 


Ph6ng 

r6p 


Nguyfen nhan 

Bi6n pha<xir ly 

- Chira lam sach ldrp nen, hoac 
mat tirdng qua nhan, v6i kho 
dinh k6t v6i ndn; 

- Chua lam am mat nen hoac 
tuang, nu6c trong ldrp quet vdi bi 
hut nu6c nhanh, gay mat nudre; 

- Xu If tO't ldrp n i, bi mat sach, 
khi mat tuhmg ttbng nhan phai 
co bien phap la 1 nham hoac quet 
mdt ldrp vOa xi^ng keo 107; 

- Cin lam am tuang hoac n6n; 
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Hien 

tugng 


Nguyen nhan 


Bien phap xir ly 



- Cap phoi vua cat khong tot, tfnh 
ngam nude va tfnh deo kern, dtnh 
ket khong chac; 

- Lap rap cac ta'm due s&n khong 
phang, lap vua trat day mong 
khong ddu, sinh phong rop; 

- Khe ha giCra 16 cua va tudng 
chen vua khong kin cung gay 
phong rop; 

- Bao dudng lap mat vua xi mang 
cat khong tot, mat nude sdm dan 
den ph6ng rop. 

- Dung dich dung d£ quet can du 
deo va cudng do dinh ket cao. Pha 
them voi toi, vua bot than hoac 
dung dich deo hoa mdt each thich 
hop; 

- Do chenh lap rap cac tarn < 5mm; 

- Trudc khi quet voi can dung vua 
cat bit km khe hd giua 16 tudng 
va tudng; 

- Lap mat vua xi mang cat can 
bao dudng hem 7 ngay. 

Nut ne 

- Do tain tran lien ket khong 
chac, ham luong nuac qua ldn, 
khoang each ca ta'm nep qua nho, 
khe ho khong du, ldfp v6i quet 
day mong khong deu, do bi6n 
dang co ngot gay nut ne theo cac 
ta'm thanh; 

- Hai bfin khung cira trat vua 
khdng ldn sinh phong rop, nut ne; 

- L6p vua day qua kho, chua lam 
udt, nude trong dung dich quet bi 
hut nude nhanh, khi quet xua't 
hien van quet; 

- Khe ta'm nhieu chd chua tram 
chat, khdng co tac dung t6ng the 
khi chiu tai trong hoac bi cha'n 
ddng, thudng xua't hi6n v6't nut 
keo dai theo khe ta'm. 

- Can lien k6t ta'm chac chan, giu 
nude trong n6n khdng chd' 18%; 

- Chet kin vua hai bdn khung cua; 

- Khi vura ldp ndn qua khd, phai 
co bidn phap lam am nen r6i mdi 
quet voi; 

- Dd bd tdng khe ta'm nhi6u Id can 
thuc hien theo dung quy trinh, bao 
duang tot, de’ co tac dung tdng thd 
tranh nut. 



- Cdng viec lam bong ldp vOa 

- Khi quet vdi, chd cho ldp vua 

Sui bot nd 

mat thi cdng qua ga'p, vua chua 

day khd dugc 50 - 60% mdi dugc 

hoa 

kip bay hai nude, sau khi lam 

tien hanh; 


bong sinh sui bot; 
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Hien 

tugng 

Nguyen nhan 

Bien phap xu ly 


- Thai gian toi voi chua du, trong 
lop nen co nhirng hat chua chin, 
quet voi xong tiep tuc toi, the 
tfch truong nd, lam cho be mat 
nut ne, xua't hien hien tuqng 
no hoa. 

- Thai gian t6i voi > 15 ngay, 
khi dung voi bot phai toi truac 

1 - 2 ngay; 

- Vai be mat da na hoa, dung vua 
deo b6 sung, can phang, cuoi 
ciing quet vOi lai. 

Mat quet 
voi khong 
phang 

- Khi quet voi chua lam mau thu 
va tao dudng gan; 

- Hai ben goc 16i lorn khong tao 
duang gan, anh hudng tai do 
vuong goc cua goc 16i lorn. 

- Tuy kich thuac gian phong de 
tim phuong, vach tuyen, tim do 
vuong goc; 

- Hai ben goc 16i lorn phai tao 
duang gan de quet voi, dong thai 
dung thu6c thq d6 kiem tra. 

Goc loi 
khong 
dam bao 

Tai chd goc 16i 16 cua hoac 
duang qua tuang khong lam gd 
goc cudng d6 tha'p, vi khi bi va 
cham rat de long rai. 

Truac khi quet voi dien tfch ldn, 
tai goc loi dung vua xi mang cat 

1 : 3 de tao 16p day, cha vua hai 
kho, dung vua xi mang de quet 
thanh goc tron nho. 


2. Mot so luu y khi kiem tra cong tac phun, Ian son 


Hien 

tuang 

Nguyen nhan 

Bien phap xu ly 

Mau sac 
khdng 
deu 

- Sir dung nguyen lieu san khong 
cung loai, s6' hieu va bot mau co 
mau sac va d6 hat khac nhau, c6t 
lieu co ducmg kfnh hat khac 
nhau, d6u anh hu6ng 16n den d6 
d6ng d6u cua mau; 

- Khi pha tr6n, lurnig mau su 
dung, luqng nude khdng chu^n 
hoac tr6n khong d6u; 

- Chat luang vat lieu Idp nen 
khac nhau hoac di6u kien khi hau 
khac nhau (nhiet d6, d6 ^m...) 
deu anh huang, lam cho mau sac 
khong deu. 

- Dung nguyen lieu cung loai, 
cung so hieu tren cung m6t mat 
tudng; 

- Trong m6t ian chu^n bi, bbt mau 
phai duac trOn trude. Khi phoi 
mau, ti le va sd lugfng phai chu£n, 
khi dung ti le theo trong luang, 
c£n phai trdn kl; 

- Khdng che' do dam dac cua dung 
dich dung d^ phun hoac lan, c6 
gang su dung vat lieu thi cong ldp 
n6n thd'ng nha't; 

- Tranh thi edng vao ngay mua 
hoac ngay co gio ldn. 
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Hien 

tirgng 

Nguyen nhan 

Bien phap xu ly 

Hoa van 
khong 
deu 

- Do dam dac cua vua thay d6i, 
dubng krnh vdi phun, ap sua't 
khi nen thay d6i, khoang each 
phun son va goc phun khac 
nhau deu lam cho hoa van khdng 
thong nha't; 

- Lop nen ubt, thbi gian phun cue 
bo qua dai, lugfng phun qua lorn, 
khong ca'p vua kip thbi d6u lam 
cho vua chay tran; 

- Vua cat b lop day ket be qua ro, 
sir dung phun nghieng, phun lap 
lai, phun son mat song...chua 
noi be tai khe phan each; 

- Do dam dac, do day lan son vua 
khac nhau, khi lan do mo to 
nho cua tay dieu khie’n khOng 
thong nha't. 

. 

- Xir If do ^m cua n6n giong nhau; 

- Khi phun son, voi phun phai 
vuong goc vdi mat tudng; 

- Phun dang hat each 30 - 50cm 
va phai ca'p vua kjp thbi vao pheu 
phun, khong duoc de’ sung phun 
khong co vua; 

- Phun mat song each 50 - 100cm, 
phai thao tac lien tuc tranh vua 
noi; 

- Duong kfnh voi phun, ap sua't 
khi nen khi phun duy tri khdng 

ddi; 

- Khi luu chay cue bo, c5n gat bo 
vua du thita, ne'u dien tfch ldn, 
phai gat bo phun lai; khi hoa van 
khong d6u cung phai phun lai; 

- Khi lan son, con lan van hanh 
nhe nhang 6n dinh, tir tren xuo'ng 
dubi, tranh cong dang ran lbi. 

Phai mau 

- Sir dung bot mau khong chju 
kidm, khong chiu anh sang nhu: 
vecni, matit, bot mau xanh...; 

- Ti le ca'p phdi khong chu^n, ti 
le nude xi mang qua Ion. 

i 

- Chon nguyen lieu mau chiu 
duoc anh sang, chiu kiem nhu: 
bxyt sat vang, do, den; 6xyt crom 
xanh...; 

- Khb'ng che' ti le ca'p phd'i va ti le 
nude xi mang; 

- Ddi vdi mat da phai mau, co the 
phun phu son mau khac. 

Rai troc 

- Nguyen lieu bi am, qua han 
hoac hoat tinh tha'p, luong keo 
pha chua du, ldp n6n qua kho, 
chua lam cim, thanh phSn nude 
trong dung dich quet mau bj hut 
rat nhanh, khong cirng duoc; 

- Tranh dung nguyen lieu bj £m, 
qua han, luong keo pha phai chu£n; 

- Khi Idp n6n qua khd, c£n lam 
a’m hoac quet dung dich keo 107 
pha nude ti 16 1 : 3 d£ xtr if; 

- Ldp nen thubng tao thanh mat 
nham, tudi tho > 7 ngay; 
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Hien 

tirgng 

Nguyen nhan 

BiPn phap xu ly 


- Ldp ndn bi bui, vet d&u md 
chua duoc lam sach, vua lop ndn 
co tuoi tho qua ngdn... sau khi 
son dP bi rai troc; 

- Ti le ca'p phd'i , ti le mau khdng 
chu£n, ti le nude 1cm. 

- Phai iam vP sinh sach se ldp ndn, 
kd ca vP't d5u md; 

- Khdng chP' ti le pha trdn va bdt 
mau; ti IP bdt mau < 15%; 

- Tai noi bi rdi troc, can lam sach, 
quet lai vdi. 

Chay xP 

- Ti IP ca'p phd'i mau pha khdng 
chu£n; 

- Lop mat de sem qua £m hoac 
qua nhan, lop nen hut nude kem. 

- Can cu vao tinh hinh cu the cua 
ldp nPn, thid't kP' ca'p phdi dung 
dich mau cho phu hop; 

- Co thd dimg cac su dung ca 
tdng mau co mau sac khac nhau 
dd quet. 

Day tor 

- Ti le nude trong dung dich it, 
luqng keo qua nhidu; 

- Khi thi edng khdng trdn ddu 
hoac dd dam dac cao. 

Khdng chP' ca'p phd'i pha trdn giua 
nguyPn liPu, nude va keo; trong 
qua trinh thi edng vira quet vfira 
trdn (khua'y). 

Didm 

mau 

khdng 

deu 

- Khi thi edng khua'y ddu dung 
dich trong thung dung, khdng kip 
thdi ca'p vat liPu vao may phun, 
lam cho cac cue mau duoc bat ra 
bi vd vun; hoac mdt l£n nap vat 
lieu qua nhidu; may phun dd qua 
gan mat tudmg se sinh ra didm 
mau qua ldn; 

- Phan bd didm mau khdng ddu 
co thd do khi thi edng td'c dd di 
chuydn cua may khdng deu hoac 
dd dan hdi cua cac thanh trong 
Id quay cita may phun khdng 
bang nhau. 

- Khdng chP' khoang each gifla 
may phun vdi mat tuemg; 

- Thucmg xuyPn kidm tra, thay thP' 
cac thanh dan hdi bi cong, dai, luc 
dan hdi khdng du trong Id quay; 

- Ca'p vat lieu vao may ddu, gidng 
nhau trong mdt l£n; khdng duoc 
qua nhidu va qua ft; 

- Thao tac phun vdi td'c dd ddu, 
khdng qua nhanh hoac qua cham, 
didu chinh khoang chach hop If. 

Loang 

- Bd mat cac bd phan nhd ra ciia 
edng trinh bam nhidu bui bdn, 
nude mua chay tao rPu md'c; 

- BP cua chua tao tuyP'n tu nude; 

- Cd gang khdng cho nude mang 
bui ban chay trPn bd mat (trude va 
sau) phun son; 

- NPn su dung phun sem dang mat 
song; 
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w%m 

Nguyen nhan 

Bien phap xur ly 


- Bd mat phun son dang hat loi 
lorn khdng phang, dd rich bui 
gay loang; 

- Trong vua cat dung dich rao 
nude natrimethyl alcohol silicat. 

i 

- Nd'u phun vua cat c£n pha them 
dung dich natrimethyl alcohol 
silicat de giam thidu loang mat. 


3. Mot so lieu y khi kiem tra cong tac son dau 


Hien 

tuong 

Nguyen nhan 

Bien phap xir ly 

Troc vo 

- Bd mat sem bi nhidm d^tu md, 
hoac ldp ndn udt, hoac ldp day 
chua kho da quet ldp mat; 

- Son qua loang, be mat son qua 
nhan, sau khi quet mang son qua 
mong, luc dinh ket kem; hoac 
dung dich nhanh kho pha qua 
nhidu, ldp son quet day; 

- Chat luong son ddu kem, trong 
son luong nhua cay, cha't keo qua 
nhieu, khi thanh mang don nut; 
hoac tap cha't dang hat tuong doi 
nhieu, luc bam dinh kem; 

- Chua quet ldp d£u trong tren 
ldp ndn xi mang da tram cha't 
nhay thanh phdn d£u bi hut di 
hoac ldp cha't nhay qua day. 

- Dimg nude xa phong rura sach be 
mat can son, sau dd rira lai bang 
nude, dd kho mdi quet son; 

- Chon son hop quy each, khdng 
duoc loang qua. Khi bd mat son 
nhan can cho mai nham thfch 
hop; 

- Dung dich lam khd sir dung vita 
phai, son quet khdng qua day, 
trude tien quet 1 ldp dau trong, rdi 
tram cha't nhay. Khdng che' dd 
day va ca'p phd'i cua ldp cha't 
nhay; 

- Be mat tudng phai khd rao, ham 
luong nude < 4%. 

Chay xe 

- Chdi quet ldng dai, mdm, d£u 
quet qua day, son pha qua loang; 

- Phan dau trong son nhidu, dung 
dich pha son bd'c hoi cham; 

- Dd dinh son dau ldn, thanh 
phan mau cha't nang nhidu; 

- Voi phun de gdn be mat son, 
dudng kfnh voi phun ldn; 

- Chon chdi quet thich hop, sir 
dung loai son va dung dich pha 
son hop quy each; 

- Xu If phang bd mat son, ve sinh 
sach se, quet ddu tay; 

- Khd'ng chd' nhiet dd mdi trucmg 
noi son, khdng nen khd qua 
nhanh va qua cham; 
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Hien 

tirgng 

Nguyen nhan 

Bien phap xir ly 


- Be mat son khdng phang, nhi6u 
vd't loang, nhidt do mdi trudng 
cao, lam khO qua nhanh hoac qua 
cham. 

- Trudc khi mang son chua kho, 
co the dung but ldng t£m dung 
dich lam tan chd chay xe, khi da 
khd dung may mai phang. rdi 
quet son mdi. 

Van nhan 

- Khi son xong, gap nhiet dd cao 
hoac nang gat, dung dich bd'c hoi 
qua nhanh; 

- Su dung hdn hop son d£u co 
tinh kho nhanh va co tmh khd 
cham; 

- Quet d£u khdng deu hoac quet 
son d£u day qua. 

- Khi son trong dieu kien nhiet dd 
cao, nang gat, cSn pha them dung 
dich nhanh khd, de cho ldp son 
trong va ngoai ciing khd; 

- Quet deu tay, do day thich hop, 
b£ mat bong; 

- Ddi vdi mang son da nhan, dung 
cha't nhay quet 16n, rdi quet ldp 
son d5u mdi. 

Bot hoa 

- Dung dich pha son qua ft, bot 
mau qua nhieu; 

- Quet d£u o nhiet do cao kho 
qua nhanh, pha nh£m dung dich 
lam loang khdng khd hoac khd 
cham; 

- Chat luong son kern, thanh 
ph5n hoa hoc khdng 6n dinh, 
hoac su dung hdn hop hai loai 
khdng cimg tmh chat. 

- Chon ngudi co kinh ngiidm 
trong viec pha son; 

- Dung son d£u hop quy each, 
thao tac dung qua trinh son; 

- Chd son bi bot hoa, danh :ach, 
son lai ldp mdi. 

Khdng 

bong 

- Pha nhi6u dung dich lam loang 
trong son d£u, hoac dung dich 
lam loang khdng khd, son tren 
mat bi l<5p son 6 day hut; 

- Khi son xong gap nhi6u khoi 
hoi (mu) hoac hoi nude lanh 
ngung tu tren be mat mang son, 
hoac gap mua; 

- Son dSu ldp lot chua kho da 
son mat, trong son co nhidu hat 
tap cha't; 

- Pha dung dich lam loang son 
thich hop < 8 - 10%; 

- Nd'u da pha dung dich lam 
loang khdng khd, co the dung 
vai mem nhung nude tron£ lau 
sach hoac dung d£u virng, hdn 
hop axit axetic va methyl 
alcohol lau khd; 

- Chon loai son d&u td't, thuc hidn 
dung quy trinh son, sau kh ldp 
son lot khd mdi son ldp mat. 
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Hien 

tupng 

Nguyen nhan 

Bien phap xCr ly 


- Kha nang thich ung cua san vbi 
moi trubng kern hoac lop lot 
khong phang, phan xa cham. 


Kho 

cham 

hoac dinh 

- Tren be mat son bam dau mo, 
parafin, axit, muoi; kiem chua 
lam sach lan vao trong mang son; 

- Trong son dau co dau ban kho 
hoac khong kho, hoac nubc qua 
nhifiu, hoac pha dung dich nhanh 
kho qua nhibu; 

- Son lop trubc chua kho da son 
lop sau, hoac lop son qua day; 

- Lop nen chua that kho, chiu tac 
dong cua khf than hoac hoi nubc 
gap lanh dong ket tren bb mat 
son dau; 

- Thi cong vao nhung ngay thbi 
tiet xau: Lanh. am ubt hoac 
nang gat... 

- Xu If tot lbp nbn, khu sach tap 
chat, giu cho lbp nen kho rao; 

- Cap phoi vat lieu son dung, thuc 
hien dung quy trinh son; 

- Thi cong theo lbp, khong son 
qua day; 

- Vbi be mat da son tranh tac 
dung hoi nubc, khf than, tranh son 
vao ngay co suong mil, mua vbi 
do aim lbn; 

- Son vao mua dong can pha them 
dung dich nhanh kho, trong 
phong son phai thong gib. 

Nbi 

suang 

Son xong bi lac dong cua bui 
ban, hoi aim va khoi; 

- Mang son co dung dich hut 
nuoc hoac hut aim, hoac dung son 
co ti'nh chong nuoc manh, dd hut 
nuoc ngung tu tren be mat. 

~ Vbi mat da son tranh bi tac dong 
cua hoi aim, khoi va bui, nen sir 
dung loai son dau hut nubc ft; 

- Khong son trong nhung ngay do 
aim > 60%. 

Bot khf 

- Do am lop ndn ldn hoac nuoc 
lan vao son, hoac lan dung dich 
boc hoi, hoac 16p son day; 

- Nen chua kho hoac son lctp 
trubc chua kho da son lbp sau; 

- Quet dau lbp lot gap mua, son 
xong bi phoi nang. 

- Khong che db a’m lbp n6n, khi 
khb mbi dupe son; 

- Tranh de nubc lan vao son; 

- Tranh quet son qua day. 

Nut ne 

- Mang son bi anh nang chieu 
true tiep; 

- Mang son da bao hoa. 

Tranh so d^u bj nang gay gat 
chieu true tiep, tranh tac dung cua 
nhiet do cao va khf am. 
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Hien 

tuqng 

Nguyen nhan 

Bien phap xu ly 

Lo day 

- Scm pha qua loang; 

- Quet son qua mong, khong du 
che lbp day hoac mat do bong; 

- D3u a day nhibu. 

- Khong che do dam dac cua scm, 
khong tuy tien tang dung dich 
lam loang; 

- Dau lap day phai tha'p horn san 
dau lop mat. 

Ch6ng 

mau 

- Lap san day chira kho, hoac 
son day qua loang, hoac dung 
son mat co tfnh hoa tan manh, 
lam cho mau sSc son day nbi len; 

- Chua tay sach dSu mb tren lap 
day, chua bit cac khe ha nho; 

- Sir dung bot mau trong san 
khong dung, co ham luqng bot 
mau huu ca mang tfnh hoa tan va 
tfnh tha'm dau ra't nhanh. 

- Xu If tot lap nen, bit cac khe ha 
nho; 

- Lap dubi kho mbi duqc san lap 
tren; 

- Chon bot mau khong hoa tan 
san dau, su dung dong bo son day 
va son mat. 

Mang san 
van due 

- Khi san, mbi truang am ubt (do 
am tuang doi > 80%), hai nubc 
boc hai cham, ngung tu trong 
mang son; 

- Mang son bi nang chieu gay gat 
hoac bi nubc nong nga'm; 

- Lbp nen am, trong dung cu son 
co nubc; 

- Cha't luqng son kern, tfnh thi'ch 
nghi moi truang kern. 

- Pha them dung dich chong aim 
thi'ch hop hoac pha vao ft dau thong; 

- Khi son bi bb'c trSng, dung bong 
sach tarn san loang xoa tren chb 
boc trSng la lay lai duqc nguyen 
trang; 

- Khb'ng che nhiet do mbi truang, 
tranh n4ng gay gdt, tranh nhiet 
do cao; 

- Tranh son vao ngay co suong mu. 

Noi hat 

- Do chat luqng son dau, bot mau 
qua kho; 

- Thung dung son va mat son 
chua duqc lam sach, lan nhieu 
bui dat, va’y son... 

- Cat, bui rai vao san, hoac bay 
vao lbp san dau chua kho. 

- Loc san trubc khi san; 

- Thung dung, chbi quet va mat 
cSn son phai sach; 

- Khong de cha't b£n lam o nhibm, 
dam bao mbi truang thi cong 
sach se; 

- Doi vbi mang son da kho, co the 
dung giay nhap danh sach cac hat 
cat, bui roi san lai. 
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5.6.4. Nghiem thu cong tac son, voi, vec ni 


Ngoai viec tuan thu cac quy dinh trong muc 1.1.6, chat luong cong tac scm, 
voi, vec ni sau khi nghiem thu cong trinh phai thoa man nhung yeu cau sau: 

Bd mat phai cling mau, khong co vet 6, duong ranh gidi giCra cac dien tfch 
khong co vet tu, chay hoac von cue. 

Tren mat ket cau khong co vet loang lam anh hudng den mau sdc va do 
bong be mat cong trinh. 

Nhung vet hay duong hhn do choi quet son tao nen chi cho phep doi voi 
nhung ket cau co yeu cau son thd nhung khong dupe lo ro khi dung nhin 6 vj 
tri each b<! mat son la 3m. Truong hop nay chi cho phep voi mat quet voi 
hoac nude xi mang. 

Bd mat son dau. son tong hop va vec ni phai min bong va dong mau, 
khong cho phep lo mau cua lop son lot phia dudi, khong dupe co vet d, vet 
chay, tu son hay dut doan mau she, do day mong va vet choi son. 

- B6 mat lop son khong dupe co bong bong khi, khong dupe co hat son 
von cue, khong dupe co vet ran nut be mat lop son; 


- Neu mat son co hoa van. hoa van phai theo dung thiet ke ve hinh dang, 
kich thude, do dong deu va nhat la mau she. 

5.7. G1AM SAT TH1 CONG VA NGHIEM THU CONG TAC LAP CUA 
CAC LOA1 VA LAP K.INH 


5.7.1. Giam sat cong tac Ihp cua cac loai 

Viet Nam dang bht dau su dung cac loai ciia sd, cua di, vach ngan bhng 
vat lieu PVC cao cap co loi tliep gia cudng va hop kinh (goi tht la cua nhua). 
Cac san pham co nhieu uu diem ndi bat hon han cac loai cua lam td vat lieu 
truyen thong nhu gd, nhom ve tfnh each am, each nhiet, ve do ben va kha 
nang chiu luc cao, khong cong venh, co ngol. Ngoai nguon cua nhua nhap tir 
nude ngoai, trong nude da co cac nha may san xuat cua nhua Viet Sec, 
Lurowindow, cua Vinaconex... 


Day la loai nhua hau nhu khong bi bien dang theo thdi gian, chiu dupe 
nhiet do va do am cao. rat phu hop vdi khi hau nhiet ddi khhc nghiet cua 
Viet Nam. Dac biet, loai nhua nay co kha nang chong chay tot hon gd nen 
co the ngan chan ngon lira chay lan tu ben ngoai vao khi xay ra hoa hoan. 
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San pham co uu diem la khong 6 nhidm moi trudng va hieu qua kinh te 
cao vl: 

- Khong sir dung nguyen lieu gd (nguyen lieu chinh la PVC, kinh va kim 
loai), gop phan thuc hien luat bao ve rung va phat trien rung. Phat triein ben 
vung kinh te, xa hoi va moi trudng; 

- Co the tai che va tai su dung: tiet kiem nguyen lieu, khong phai thieu 
dot, chon lap tiet kiem dat, bao ve nguon nude ngam va nude mat, khong 
phai xu ly hoa hoc, thuc hien co che san xuat sach hem; 

- Cong nghe khong phat thai: tiep can quan diem phat thai bang 0, khong 
thai ra khong khi (khong co ong khoi), khong su dung nguon nude trong qua 
trinh san xuat, chat thai ran duoc tai che va tai su dung; 

- Tiet kiem nhiet, each am, chiu duoc tia cue tim: tiet kiem nang luemg 
giam chi phi cho di6u hoa, sudi am, giam phat thai khf nha kinh, each ^m tot 
bao ve sdc khoe con ngudi khoi tieng on, do rung... Ngoai ra con chiu tac 
dong cua tia cue tim, han che ung thu da, bien doi te bao. 

Trong thiet ke xay dung hoan toan co the lua chon phuong an cua so, 
cua ra vao, lam tu vat lieu PVC cao cap vdi nhung uu diem ma cua g6 hay 
cua nhom khong the’ co duoc: each am, each nhiet, khong doi hoi tu bo 
dinh ky, chat luong su dung cao trong mot thdi gian dai...Hcm the nua, han 
che that thoat nhiet cung la mot each de tiet kiem mot luong dien nang. So 
vdi cua nhom, chi phi dau tu ban dau cho cira kinh khung nhua PVC tuemg 
doi cao, song theo thdi gian, hieu qua kinh te nhd tiet kiem chi phi phat 
sinh trong qua trinh sir dung ma cira nhua dem lai se ngay cang ducrc the 
hien rd ret horn. 


Hien nay, cac loai cira chu yeu la duoc san xuat tai cac cong xudng nha 
may tren cac day truyen cong nghe hien dai. Cac loai cira gd, cira sat, cira 
nhom va cira nhua deu co nhung yeu cau ky thuat rieng. Ky thuat lip dimg 


cira cin tham khao cac nha san xuat va cung umg. Cac yeu cau vi vat lieu va 


phu kien thi cong cung doi hoi rat khac nhau, xuat phat tir yeu cau chit 


luong va dam bao tinh nang sir dung cua cira. 


Yeu cau giam sat thi cong lap cua cac loai: 

1. Cac yeu cau ky thuat cua cira di va cira so phai phu hop cac quy dinh trong: 
- Tieu chuan TCXD 192 : 1996 Cira gd - Cira di, cira so. Yeu ciu ky thuat; 
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- Tieu chuan TCXD 237:1999 Cua kim loai - Cua di, cua so. Yeu cau 
ky thuat. 

2. Cua so phai sir dung thuan lpi, an toan va dd lam sach: 

- Doi voi nha cao tang nen dung cua so keo day; neu dung cua so mo ra 
ngoai, phai co bien phap gia co chac chan canh cua so; 

- Neu cua so mo ra hanh lang chung. do cao tu mat san den mep dudi cua 
cua khdng dupe nho hon 2m. 

3. Cau tao cua cua di phai dong mo thuan lpi, ben va chac chan: 

- Cac cua ldn dong md bing tay, phai co bo phan ham. Cua keo, day phai 
co bien phap chong trupt khoi duong ray; 

- Cira 16 xo hai mat, phai bo tri tarn kfnh tr^ng d ph^n tren cao de co the 
nhin thay dupe; 

- Canh khu vuc cua quay, cua tu dong va cua loai ldn phai bo tri cua ra 
vao thong thudng; 

- Cua md ra hanh lang thoat ngudi va gian cau thang khong dupe anh 
hudng den chieu rong thoat ngudi cua hanh lang va mat bang cau thang. 

4. Trong cua se co cong tac lap kinh, cong viec nay xem trong muc 5.7.2. 

5.7.2. Mot so liru y khi giam sat ve chat luong cura 


/. Liru y giam sat khdu che tao cua go: 

a) Bien dang khung: 

- Ham luong nude trong go vupt tri so quy djnh, do cac phan co ngot 
khong giong nhau lam cho gp bien dang, dan den khung bien dang; 

- Lira chon vat lieu khong phu hop; 

- G6 trong Id say kho chua xu Iy triet de, trong gd con urng suat du; 

- Khi chat dong lo thien khong chinh, khong che day, phoi ndng, bi 
rnira... lam bien dang; 

- Khung cua chua chot hoac do ngang. 

b) Cua cong venh: 

- Ham luong nude trong gd vupt tri so quy dinh, chon vat lieu khong 
dung, che tao khong hop ly, dua vao lap voi toe do nhanh, lap xong bi kho 
sinh cong venh; 
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- G6 chua dupe quet dau; 

- Kfch thudc cua qua cao, qua rong, chon tiet dien vat lieu khong du, do 
cung khong dam bao, khi co ngot gay bien dang; 

- Chat luong gia cong kem (bao khong phdng, khoan 16 xien, ngam cua 
khong phang.. .d6u d^n den cong venh, bien dang; 

- Cac nguyen nhan khac giong nhu bien dang khung cua. 

c) Cua meo lech: 

- Do mong gia cong khong vuong van, sau khi lap canh troi len khong 
vuong goc; 

- L6 khoan khong ngay ngan, hai dau 16 xien khong doi xung, vj tri dat 
nem khong dung sinh ra meo; 

- Trong qua trinh van chuydn bi xo day, va cham manh; 

- Xep cua qua lau tai hien trubng, bao quan khong tot sinh bien dang. 

d) Cua xe xuong: 

- Ham lucaig nude trong g6 vuot tri so quy dinh, chon vat lieu khong dung, 
che tao khong hop ly, dua vao lap voi toe do nhanh, lap xong cua xe xuong; 

- G6 chua duoc quet dau; 

- Cua qua rong, mat cat tiet dien qua nho, do cung kem; 

- Chat luong che tao kem, dau mong hep, khong quet keo du cho dau 
mong va trong 16 mong, lien ket kem, long va xe xuong; 

- Dung ban le nho, ren bi long lam cua xe. 

e) Cua phong rop: 

- Truoc khi su dung van soi ep hoac g6 dan chua lam udt, che tao san 
pha’m, van hut nude lam truong no, lop keo dmh mong, yeu, long keo sinh 
phong rop; 

- Chat luong keo khong dam bao; 

- Thdi gian dong cung keo chua du. 

0 Khung cua long: 

- Khoang each dat mieng g6 chot qua ldn, hoac su lien ket giua chot va 
tudng khong chile chan, khi bi chan dong khung cua bong dan khoi tudng; 

- Kfch thude khe ho giua khuon cua va tudng tuong doi ldn, do sau dong 
dinh (bat) nho, neo khong chac; 
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- VCra chen khong chat hoac do dac cua vua chen khong dam bao khi 
dong se co ngot nhieu, vua chen xung quanh 16 lam cho khung cira bi long; 

- Dau mieng g6 chot nho ra qua Ion, lop vua trat mong, dfnh ket khong 
ch^c ch4n. 

g) Vet bao: 

- Trong qua trinh bao xen, true chuyen dong cua may qua nho, duong 
kmh true dao cat nho, toe do an vao nhanh, tao ra vet tren be mat; 

- Khi bao thii cong, vet bao 16 qua sau; 

- KI thuat thao tac kem. 

2 . Luu y giant sat khau lap dat cua go: 

a) Khung cua cong venh: 

- Khi lap cua, dung day doi kiem tra goc duai, chua dung vua de’ chen 
chac chan; 

- Trong qua trinh lap, san pham bi va cham sinh chuyen vi; 

- Khong kiem tra trude khi lap cua; 

- Dung g6 dt co ngot, bien dang d6 che tao cua. 

b) Khung cua venh lech: 

- Bao quan khong tot, bi gio, imta va anh ning mat treri lam bien dang; 

- Thao tac khong can than, chua dung day doi d6 chinh hoac chinh xong 
chua co dinh tot; 

- Mieng g6 chot bi long hoac dem g6 giua khung v6i tuang chua chat; 

- Khung bi va cham sinh bien dang chua xu ly kip th6i. 

c) Canh cua khong linh hoat: 

- True ban le tren canh cira khong n4m tren dudng doi, sinh ra ma sat ldn, 
cong true ban le; 

- Up ban le mot canh khung cua khong thdng goc, bj nghieng, cira tu m6; 

- Tam ban le chim vao khung qua nhieu, canh va khung va cham, khi 
dong canh bat lai. Bu long vft nho qua nhieu, khong vft sau duqfc toan bo 
sinh nghieng cung lam cho cua bat lai. 

d) Ben phai, trai khung cua khong thanh tuyen: 

- Khung dung chua keo thong tuyen hoac thong nhung khong phAng; 
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- Thanh khung tren, dudi chua treo day doi. 

e) Khe hd giua khung va canh qua ldn hoac qua nho: 

- Ham luqng nude trong gd vuqt tri so quy djnh, Up xong, san pham kho 
sinh ra co ngot; 

- Lap xong chua kip son. 

3. Lieu y giam sat khau lap dat cua thep, cua kim loai dinh hinh: 

a) Chot dong md khong linh hoat: 

Chan thep giua thanh doc cua khung cua khong chac, thanh doc sinh bien 
dang theo huong canh cua, lam cho canh cua ma sat vdi khung va bj ket; 

b) Khung cua long, bo sot neo, bong moi han: 

- Chat luqng thi cong kern, dat khung cua vao 6 cua qua chat va be cua 
quen chon thep chd, nen khong the: neo duqc thep vi khoang each tren dudi 
cua khung qua ldn; 

- Khung va o dat khung cua chua co dinh, khoang each cac diem do qua 
ldn, d<§ phat sinh long cua; 

- Trong qua trinh van chuyen, chat dong, khung bj bong moi han, khung 
bi bien dang cong, vong khong the han neo chot thep chfnh xac. 


5.7.3. Giam sat va nghiem thu cong tac l^p kinh 

Viec kiem tra cong tac Hp kinh chu yeu danh cho viec lap kfnh cho cua 
gd. Cac cua dinh hinh san xuat trong nha may theo tieu chualn cua nha san 
xuat, viec kiem tra se don gian hon. Vdi viec lap kinh cho cua gd va cua gia 
cong bang thep can chu y kie’m tra cac bude sau: 


/. Kiem tra cong tac chuan bi lap kinh 
a) Kiem tra cong trinh chuan bi: 

Khung cua so, cua di va cac vi tri gan kinh phai son lot xong va ldp son 
phai kho mdi duqc lap kinh. 

Moi khuyet tat cua khung do kinh phai khac phuc xong nhu: tram ba 
matit nhung cho mot, rdng, vet nut nho, nhung loi lorn cue bo. 

Duong soi lap kinh phai danh sach va say kho. 

Nhung chi tiet can gan, lap vao khung do kinh can thi cong xong nhu: 
ban le, phu tung (cle-mon, ke, chot) phai thi cong xong. 
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b) Kiem tra vat lieu: 

Loai kinh su dung, cac phu kien nhir: nep kinh, dinh nho, matit, phai phu 
hap vai yeu cau trong bo ho so mai thau hoac neu ho sa mai thau khong quy 
dinh thi theo chi dinh cua thiet ke. Can doi chieu vai catalogues de kidm tra 
ve so lirong va chat ltrong. 

Nhung chi tiet bang thep phai son chong ri. Nhung chi tiet bat vao khung 
lap kinh nhir: ban le, chot, then khong duac ty len kmh va ket cau khung 
lap kinh. 

Neu sir dung matit, matit phai du deo, do deo cua matit dirac kiem tra 
bang each miet mot lap matit day 0,5mm dan tren mieng sat tay, mieng 
matit dirac lien va phai dai tren 20mm. Cac sai thanh nep kinh phai nguyen 
lanh, khong bi surt, rach. 

Matit bi kho, co the cho them dau de tron, danh cho deu va deo lai. Loai 
dau sir dung can phu hap vai matit. Khi can thiet phai kmm tra trong phong 
thi nghiem. 

Matit phai bao goi can than trong goi kin, chong boc hai, chong cac chat 
ben ngoai xam nhap. 

Kinh phai duac cdt tai nai gia cong chuyen mon, khi da dua ra cong 
trudng de’ Hip phai dung kich thuac theo yeu cau dat hang va theo chi dinh 
cua thiet ke. Kem vai kinh phai co du nep, dem va dinh dinh vi... 

2. Kiem tra qua trinh Idp kinh 

a) Doi vai khung ldp kinh: 

- Khung cira Idp kinh bdng g6, kinh duac dinh vi bdng ghim, khoang each 
giCra hai dinh ghim each nhau khong qua 300mm. Tren m6i canh cua tarn 
kinh phai ghim it nhat hai dinh. Neu gdn kinh len khung g6 nhung dung nep 
thep, giua kinh va nep phai co nep dem bdng cao su va dung dinh dinh vi vdi 
goc xien 45° so vai mat phang kinh. 

- Khung kinh kim loai (thep, hap kim nhom), kinh duac dinh vi bdng nep 
dem cao su co tao cung bdng nep thep ma kem. Lien ket giffa nep va khung 
bdng vit hoac dinh rut. 

- Khung kinh bdng nhua deo, su dung nep cung bdng chat deo va lien ket 
nha vit. Can gdn matit a hai phia cua tarn kinh de lam kin khe ke. 
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- Khung kinh bang be tong cot thep thl kinh dupe dinh vi nha cac chi tiet 
get thep chon ngam trong be tong va nep thep bdt lien vdi nep dem cao su. 

b) Yeu cau ky thuat khi lap kfnh: 

- Khong dupe lap hai mieng hinh ghep nhau trong ciing mot khuon 
khung, trong trurbng hop diroc thiet ke cho phep thi hai mieng kfnh phai 
chong len nhau khong nho hon 20mm. truemg hop dam bao moi lien ket giira 
vet noi kfnh thl cho phep dat khft vao nhau; 

- Khi lap kfnh xong phai dam bao nude hat tir ben ngoai vao nha phai troi 
di, khong chay ngirpe vao trong nha; 

- Cac chi tiet kim loai sau khi gan c6 djnh phai dupe son phu bao ve, 
chong phong hoa; 

- Khung kfnh phoi ra moi trudng nhiet do thay doi nhidu trong ngay phai 
gdn nep sao cho mieng kfnh co the: co va dan tu do ma khong anh hudng den 
su gdn ket giua kfnh va nhom. 

c) Kiem tra an toan lao dong khi lap kinh 

- Canh, mep kinh va goc kfnh rat sac, d6 va quet lam rach da, rach quan 
ao. Ngay sau khi cat mot nhat kinh, can dung da mai vuot canh mep kinh; 

- Tranh de nang len mat kinh lam vo kinh gay tai nan; 

- Khong dupe dung tay tran, khong di gang tay vuot len mat kinh hay 
vuot gd, canh, mep tarn kinh; 

- Khi can chinh dudng cdt kinh dung kim bop vun kinh, ch6 bop vun phai 
dung da mai phdng khong de co net sdc gay dut tay, rach da, rach qudn ao; 

- Cong nhan phai mang kinh bao ve mdt, gang tay, dpi mu va mac quan 
ao bao ho, di day bao ho trong qua trinh ldp kinh. 

3. Nghiem thu cong tac lap kinh 

Ngoai viec tuan thu cac quy dinh trong muc 1.1.6, khi nghiem thu cong 
tac ldp kinh phai thoa man cac yeu cau sau: 

- Kinh phai dupe dat em trong ranh, khit, chat, co nep, dem ngay ngdn. 
Lay tay an nhe nhung cho nghi ngo de’ kiem tra; 

- Chat lupng mach gdn matit phai phang. nhdn, min, khong co vet mi, vet 
ria, vet long khoi kinh va khong co khe ho. Mach gan matit phai dac, kiong 
co khuyet tat; 
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- Duong vi6n xap cua mach matit tiep giap vdi kmh phai phang, song 
song voi go ranh. Tien mach kmh giap mach g^n khong co phoi matit vun 
loang 16; 

- Mu dinh vft, dinh ghim dong sat mat kmh va diroc matit che phit km, 
khong nho ra ngoai mach matit. Dinh vft phai duoc bat chat, khong chap 
nhan ren neo giCr bi chav. Nep cao su hay chat deo phai ep sat voi kmh va 
lien ket chat vao go cua khung cira; 

- Mat kfnh phai nguyen lanh, khong co vet ran, vet nut, vay trai hay cac 
khuyet tat khac; 

- Tren ket cau cung nhu tren mat kmh sau khi lam sach khong co vet dmh 
son, voi, vira, bun, bain hay vet diu mo. 


5.7.4. Mot so liru y khi giam sat ve chat luong thong thuong khi 
hip kinh 


Hien 

tirong 

Nguyen nhan 

Bien phap xu ly 

/ 

2 

3 

Kmh 
khOng 
phang 
hoac long 

- Chira lay sach tap chat trong 
khe; 

- Chua dem hoac lop matit 
mong, khong d£u, con khe ho; 

- Kfch thiroc tarn kfnh cat 

hoi nho; 

- So luong dinh chira du hoac 
chira dong kin dinh. 

- Xu If het tap chat trong khe cSn lap 
kfnh; 

- Dem matit ddu va du, nhurng phan 
thua phai xu ly bang phang; 

- Kfch thudc khe ho tren, duoi, phai, 
trai co khoang each m6i ben phai 
can nhau; m6i ben dong ft nha't 2 
dinh, dinh phai dong sat kfnh; 

- Chinh cho kfnh vuong theo 6 cira. 

Kinh 
khong 
sach hoac 

nut 

- Khi thi cong de lai vet ban 
tren mat kfnh, chira lau sach; 

- Chon kfnh khong can than, 
kfnh bi nut, dong dinh qua sat 
vao mep kfnh gay ran, vo; 

- Kfch thuoc cat tuong doi Ion, 
ranh qua khft, khi cira bien 
dang gay vo kfnh. 

- Khi lap xong, dung vai mem lau 
sach, sang bong; 

- Chon kfnh khong nut, do chfnh xac 
kfch thuoc can cat, khong cat qua 
Ion va qua nho; 

- Chu y khi dong dinh sat, vuong 
goc. khdng dong nghieng. 
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1 

2 

3 

Matit dot 

doan 

khong 

deu 

- Chua lam sach ranh, trong 
matit co tap chat gay durt; 

- Matit co do dam dac cao, 
cung khi tra vao ranh sinh dirt 
doan, khong deu; 

- Khi thao tac phii day khdng 
deu, hoac qua it. 

- Truoc khi phet matit can lam sach 
tap chat trong ranh; 

- Che matit co do cung thich hop, do 
day tra matit deu, do day > 1mm, 
nhung khong qua 3mm; 

- KhOng de dirt doan, khong cha't 
thanh dong. 

Nep 

khOng 

deu 

- Chat lirong g6 nep kem, db 
gay, kich thuoc khong deu; 

- Khi lap dong dinh nep khong 
dua sat vao kinh, lam cho nep 
nghieng, co khe ho. 

- Nep can che tao cimg loai, cung 
kich thuoc tiet dien va cung chung 
loai vat lieu; 

- Khi lap, dat nep dua sat vao khh va 
ranh, dung biia nho dong dinh chic; 

- Loai bo nhung nep khong dung 
quy each. 

Goc canh 

matit 

khong 

chuftn 

- Matit qua mem, khong d6 
thanh hinh, hoac matit qua 
ciing, hoac co tap chat; 

- KT thuat thao tac kem, vi tri 
dat dao cat matit khong phii 

! hop yeu c£u. 

- Yeu cau matit khong co tap chat; 

- Tuy nhiet do moi truong de uyen 
matit: Mua dong hoi mem, rrua he 
hoi cumg; 

- Khi phet matit, dao cham ap sat 
vao ranh, dung luc ddu, huorg ve 
mot phuong phet thanh hinh 
nghieng, ch6 giao nhau chinh hanh 
hinh chu bat. 

Matit 

chay 

- Ham luong d£u trong matit 
nhibu hoac d£u khbng co tinh 
kho, hoac bot don qua it; 

- Nhiet do moi truong luc thi 
cong cao, matit khong dong 
ctmg. 

- Chon matit co tinh deo, earn dung 
dau khbng co tinh khO; 

- Khi dSu nhi6u, pha luong chet don 
thich hop, mfim, tranh thao ac 6 
nhiet db cao. 

Be mat 

matit tho 
nhap 

- Chat luong matit kem, co 
nhieu tap chat hoac parafin; 

- Luong dau trong matit it, 
chat don nhidu. 

- Chon matit cha't luong tot, lhong 
co tap chat va parafin; 

- Khi che matit, pha luong dau thich 
hop, truoc khi su dung, phai chon 
dbu, loai bo tap chat; 

- Khi phet, dat dao phet ap sat ranh, 
dung sire nhe, tao be mat bong. 
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5.8. GIAM SAT THI CONG VA NGHIEM THU CONG TAC LOP MAI 
VA CHONG THAM 

5.8.1. Giam sat thi cong va nghiem thu cong tac lap mai 

Mai nha phai dam bao dap ung cac yeu cau chong nong, chong tham, 
chong on... Doi vai vat lieu mai lap, khi lira chon can chu y cac cac yeu to 
cua Viet Nam: 

- Moi trirang nhiet dai nong am mira nhieu, thoi tiet that thirong; 

- Thieu nhieu tieu chuain ve vat lieu lap. 

I. Cac loai mai va giai phap each nhiet chu yeu 

a) Mai doc 

Thirong dung tang ham mai co 16 cua thong gio trao doi nhiet vai khong 
khi ben ngoai (nha co trSn); 

Neu khong co tran, can lam day 16 cua thong gio a chan mai hoac tuemg 
dau hoi. 

b) Mai being each nhiet 

Thiet ke them tang khong kht luu thong trong mai (mai kep) hoac tren 
mai (mai don) nhirng tat ca phai co giai phap ky thuat dam bao chong tha'm 
tot, ben. 

Mai co phun nuac, chua nuac, nuac chay tuan hoan: 

Can co giai phap, vat lieu each nuac tuyet doi. 

d) Ttfdng each nhiet 

- Tuemg hubng Dong, Tay nhan buc xa mat trefi cue dai can phai co giai 
phap each nhiet; 

- Tuemg each nhiet can dam bao each nhiet ban ngay, toa nhiet nhanh ban 
dem. Trong lucmg tuang cang nho cang tot (thuemg su dung b6 tong bot, be 
tong xi, be tong soi gom ceramic hoac tuang co cS'u tao r6ng each nhiet. Mat 
ngoai sem mau co he so phan xa 16n). 

Doi 'voi mai nha b^ng be tong cot thep, khi giam sat phai dac biet quan 
tarn den lap chong tham, lap chong nong va khe co dan. Mot yeu to quan 
trong trong thi cong mai, do la do doc. 
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Do doc cua mai phai xac dinh tren co so dieu kien cua vat lieu chong 
tham, cau tao va then tiet dia phirong do thiet ke ghi trong ho so thiet ke. Do 
doc nho nhat cua mai ducrc quy dinh theo bang sau: 


Do doc nho nhat cua mai 


Cau tao mai 

Do doc nho nha't 

- Ngoi xi mang, ngoi dal set khong co ldp lot 

1 : 2 

- Ngoi xi mang, ngoi dat set co ldp lot 

1 : 2,5 

- Ta'm lcrp xi mang amiang 

1 : 3 

- Tam lop kim loai 

1 : 4 

- Mai be tong cot thep (co ldp each nhiet va chong xam there) 

1 : 50 

- Ta'm thep hinh 

1 : 7 


2. Luii y khi giam sat qua trinh thi cong va khi nghiem thu cong tac 
lap mai 

- Cac ldp cua mai (bao gom phan nho ra cua mai va tang giap mai) deu 
phai dung vat lieu khong chay; 

- Thoat nude mai phai uu tien dung thoat nude ben ngoai nha. Mai cua 
nha cao tang, co khau do ldn va dien tich tap trung nude tuong doi ldn phai 
dung thoat nude ben trong nha; 

- Mai co bo tri ldp each nhiet phai tinh toan nhiet, ddng thdi phai co bien 
phap chong dong suong, chong tham nude boc hoi va chong am cho ldp 
each nhiet trong khi thi cong; 

- Dung mai co tang khung each nhiet thi ldp khong khi nay phai co du do 
cao va khong lam can trd dudng thong gio; 

- Dung mai tarn xi mang ludi thep hoac ket cau be tong cot thep vo mdng, 
phai co bien phap bao ve chong phong hoa, chong xam thuc; mai chong 
tham cung phai co bien phap chong nirt; 

- Phai co bien phap gia co cho mai ngoi va mai dung vat lieu cuon d 
nhung nai co gio manh. 

- Cac cong trinh co chieu cao tren 10m neu khong co cau thang di len 
mai, phai bo tri 16 ngudi di len mai hoac cau thang leo d ben ngoai. 

Cong tac nghiem thu phai tuan thu muc 1.1.6 va 5.9. 
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5.8.2. Giam sat thi cong va nghiem thu cong tac chong tham 

Cac giai phap ky thuat chong tham duac chap thuan hien nay la: 

- Ngam nuac xi mang tren be mat be tong chong tham; 

- San bitum cao su; 

- Lang vua xi mang ca vung co ldrp vat lieu chong nong phfa tren; 

- Vat lieu va ky thuat chong tham m<5i, co hieu qua. 

Khong chong tham bang cac giai phap: quet bitum; dan giay dau hay giay 
cao su each nude; lang vua xi mang ma khong co ldp vat lieu chbng nong 
phi a tren. 

Quy trinh thi cong va nghiem thu ngam nude ximang theo tieu chuan 
hien hanh. 

Quy trinh thi cong va nghiem thu son va lang theo quy djnh trong muc 
5.4, muc 5.6 va cac tieu chuan hien hanh. 

Vdi cac dieu kien khf hau nuac ta, trong khi thi cong ket cau mai phai 
rat than trong tfnh den su co dan nhiet am. Thuang do sa xuat trong thiet 
ke va thi cong, dSn den cong trinh sau mot thai gian ng^n sir dung da bj 
tham mai. 

/. Dat kite co dan'nhiet am doi v&i ket cau be tong va be tong cot thep 

Ket cau can duoc giai toa urng suat phat sinh do bien dang nhiet am qua 
l(Vn, hoac do hien dang khong thuc hien duac duai tac dong cua khf hau. 
Bien phap dat khe co dan nhiet aim la nham giai toa ung suat neu tren. 

a. Tai khe dan 

Be tong va col thep bi cih dut hoan toan. Khi ezin thiet co the dung ket cau 
co thanh truyen lire de truyen lire qua khe. Be rong khe khong nho hon 2cm. 

Tuy theo ycu cSu ky thuat cua khe dan, nguai thiet ke co the dat khe co 
hinh dang khac nhau (nhu khe thang; khe gap khuc; khe co mong w...). 

Khe dan can phai thong thoang, khong de cac vat la lam can chuy6n djeh 
dau mut be tong khi bien dang nhu: go. da, be tong vun, gach va, dat cat v.v... 

Khe dan thuang duac dat tai cac vi trf nhu sau: 

- Cac vi trf cat ngdn ket cau be tong va be tong cot thep mai nha; 

- Cac noc nha mai doc bang be tong cot thep; 
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- Cac vi tri tiep giap tudng nha cao vdi mai nha thap; 

- Cac vi trf tiep giap vdi ket cau xuyen qua mai; 

- Nai tiep giap be tong chong tham mai vdi tudng chan mai; 

- Cat ngan tudng be tong qua dai; 

- Cat cac mai doc be tong qua dai hoac cac ket cau mai dang sieu tlnh; 

- Giua do cao cac vom be tong cot thep. 


b.Tqi khe co 

Tiet dien be tong bi cat xuong do sau h. Thudng do sau h khong qua 
(1 -r 3)cm doi vdi ket cau co chidu day nho. Cot thep co the di qua khe nay. 
Bd rong b cua vet cat khoang 1cm. Co the xam hoac khong xam ma tit vao 
vet cat tuy theo yeu cau cua khe. Tuy theo yeu cau ky thuat cua khe va my 
quan cua ket cau, vet cat be tong a khe co co the dat a 1 mat (nhir doi voi 
san) hoac 2 mat (nhu doi voi tuong) cua ket cau. 

Khe co thudng duqc dat a nhCrng vi trf nhu sau; 

- Cat ngan cac mai hat (6 vang) qua dai; 

- Cat ngan cac mang nude (se no) qua dai; 

- Goc cac se no. 


c. Doi voi ede khe dan a son hoac tiedng co yeu cau ngan nude cao thi tu 
phia co nguon nude can co cac chi tiet ngan nude tham qua khe (nhu dung 
mang chan dan hoi dan len tren khe, dung bang each nudc.v.v..). Khi can co 
ldp lat hoac Idp vat lieu khac d phia tren ket cau (thi du ldp be tong chong 
tham nam tren san mai) thi vi trf khe can phai dupe duy tri xuyen suot ldp 
vat lidu nay. 

2. Nguyen tdc vd khoang each dat khe co dan nhiet dm 

a. Nguyen tdc dat khe co dan 

Khe co dan nhiet am dupe dat theo quy dinh cua TCVN 5718 : 1993. 
Ngoai ra can thuc hien nhung yeu cau va chi dan dudi day; 

- Khe dan dupe dat tai cac vi tri nham tao dieu kien de ket cau be tong dd 
dang chuyen dich dau mut tai khe khi bi bien dang co nd theo thdi tiet. Khe 
dan thudng dupe ket hop tai cac vi tri ket cau co dam hoac cot chiu luc; 
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- Khe co duoc dat tai cac vi tri tao cho ket cau co the phat sinh vet nurt 
chu dong de giai toa irng suat do bien dang co no theo thdi tiet. 

b. Khoang each khe co dan nhiet dm 

Doi vdi ket cau co mat thoang ldn, chiu tac dong cua khf hau nen dat 
khoang each toi da nhu sau: 

* Doi voi khe dan 

- L max = 6 -r 9m voi ket cau be tong khong cot thep hoac co cot thep ca'u 
tao chiu tac dong true tiep cua khf hau (be tong chong tham mai, v.v...); 

- L max = 18m vdi ket cau be tong khong cot thep hoac co thep cau tao, 
duoc che chan bdi buc xa mat trdi (lop be tong chong tham mai co chong 
nong phfa tren v.v...); 

- L max = 35m vdi ket cau be tong cot thep chiu tac dong true tiep cua buc 
xa mat trdi; 

- L max = 50m vdi ket cau be tong cot thep duoc che chan bdi buc xa mat 
trdi (nhu san, mai duoc chong nong; v.v...) 

* Doi vdi khe co 

- L max = 6 9m cho moi ket cau be tong cot thep chiu tac dong true tiep 
cua khf hau; 

- L max = 1/2 chicu cao vom vdi ket cau mai dang vom be tong cot thep 
(doi vdi cac ket cau vo co khau do ldn vi trf dat khe co can duoc tfnh loan cu 
thd d6 quyet dinh). 

3. Trinh tuthi cotig khe co dan nhiet dm 

a. Trinh tu thi cong khe dan nhiet dm 

- Cat 2 tarn xop trang (polystyrene) co khoi luong the tfch khong qua 
20 kg/m 3 , co kha nang dan hoi. Mot tarn co chieu day bang chieu rong b cua 
khe dan nd, chieu cao bang chieu day ket cau be tdng tru di chieu cao h cua 
Idp ma tit xam khe. Tam kia cung cung chieu day, nhung chieu cao bang 
chieu cao h cua Idp ma tft xam khe; 

- Dung van khuon thong thudng chan tai khe dan nd roi do be tdng; 

- Sau khoang (20 4- 30) phut nhac van khuon chan khe ra. Dat cac tarn 
xop da chua’n bi vao vi trf khe dan nd. Tam ldn dat dudi, tarn nho dat tren. 
Do be tdng tiep phan ket cau ben kia; 
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- Khi be tong da ket ran thi pha bo tam xop phia tren, ta'm dudi de lai. Sau 
do dung ma tit xam khe xam vao phan trong phia tren cua khe, ta duoc mot 
khe dan. Co the dung cac math xam khe goc polyurethane (xam lanh) loac 
go'c nhua dudng (xam nong). Ma tit duoc xam khi mat be tong khe daig a 
trang thai kho tir nhien; 

- Bao ve matit xam khe khoi nhung tac dong co hoc khi chua ket din va tranh 
tac dong true tiep cua buc xa mat trdi trong suot qua trlnh su dung cua khe. 


b. Trinh tut hi cong khe co nhiet dm: 

- Do be t6ng binh thuemg tran ngap khe co; 

- Dung thanh g6 hoac kim loai hinh thang hoac hinh tam giac, kich tiudc 
tiet dien khoang (1 * 3)cm, dat bang mat be tong, tao thanh mot khe lorn 
theo vi tri khe co; 

- Khi be tong da ket ran thi nhac thanh do ra, ta duoc mot khe lom be 
tong nhu du kien; 

- Cung co the’ do be tong binh thuong, sau nay dung cua cat be mit be 
tong thanh cac khe co khi be t6ng da co cucrng do. Ty le h/b (chi6u cao/ 
chieu rong) cua phan khe xam co th6 lay 1/1 hoac 1,5/1. 

- Xam matit vao vi tri 15m be tong ta duoc mot khe co. Dung ma tit xam 
khe nhu doi v6i khe dan no; 

- Bao ve matit xam khe khoi nhung tac dong co hoc khi chua ke: ran 
va tranh tac dong true tiep cua butc xa mat trori trong suot qua trinh lam 
viec cua khe. 

Ghi chu: 


* Vet nut chu dong co the xuat hien phia duoi lop matit xam cua khe co. 

* Doi vdi cac khe dan co chuc nang ngan nude cao thi viec thi cong cac 
tam ngan nude phia tren khe se duoc thuc hien theo chi dan rieng cua thife ke. 


4. Gidm sat thi cong khe co dan nhiet dm 
Nhung viec can giam sat gom: 

- Kiem tra bien phap thi cong khe co dan, bi6n phap da dat y6u cau chua; 

- Kilm tra be tong: kiem tra do sut, cudng do be tong; 

- Kiem tra thiet bi dam, che do dam, thdi diem dam lai; 

- Kiem tra ngudn nude bao dudng be tong va cac vat lieu phu am; 
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- Kiem tra quy trinh bao duong be tong, hai giai doan bao duong; 

- Kidm tra sir xuat hien vet nuft mat trong nhung gid dau dong rdn be tong. 
Co hay khong co, so luong vet nuft, m|t do, chidu dai va do sdu vet nuft neu co; 

- Kiem tra su xuat hien vet nut trudc va sau tu'oi 28 ngay cua be tong. Co 
hay khong co. So luong, mat do, quy mo vet nut neu co; 

- Kiem tra so luong khe co dan nhiet dm, vi tri cac khe; 

- Kiem tra cau tao khe va chat luong thi cong khe co dan nhiet am: dat 
dung vi tri, cau tao cac ldp, tinh trang cot thep di qua cac khe, tinh trang cac 
khe bi chen lap boi cac vat lieu khac (da, soi, be tong roi vai.v.v..); 

- Kie’m tra chat luong che chan bao ve cac khe co dan nhiet dm; 

- Thuc hien kiem tra ban dau toan bo ket cau. 


5. Gidm sat thi cong chong tham mai nha bang giay dau 


Hien 

turong 

Nguyen nhan 

Bien phap xu ly 

N urt ne 

lqp giay 

ddu 

- Ddu cac ta'm mai hoac khung 
nha bien dang, lap trat bi nut; 

- Ldp ndn bien dang do co ngot 
bifi'n dang do nhiet do; 

- Gin true thi cong gay chan 
dOng va vat kien true lun khong 
ddu; 

- Chat luong gia'y ddu kem, bi lao 
hoa, don, nut; 

- Tinh deo cua bi turn kem, don, 
nhiet d6 chung qua cao gay 
lao hoa. 

Tai khe n6'i due sdn phii mOt ldp 
gia'y ddu lam ldp chd'ng thd'm tai 
chd nut ne; lam td't ldp vua tram 
phdng; khdng che dd chiu nhidt 
va ndng cao tinh deo, de phong 
lao hoa; thao tac edn than, dung 
phuong phap trai drnh k6't ddu. 

Bituim liru 

c;hay 

- Do chiu nhiet su dung qua tha'p 
trori nong bi mdm hoa; 

- Quel lop bi turn qua day, sinh 
nhu d6ng; 

- Chua tao lop cat hat dau xanh 
lam ldp bao ho, hoac Icrp nay bi 
bong, nhifit d6 buc xa qua cao, 
lam mdm hoa ldp bi turn; 

Can cd vao nhiet dd bde xa cao 
nhdt va dd dd'c mai dd chon dd 
chiu nhidt cua bi turn, khd'ng chd' 
chat luong chung va dd day quet 
(< 2mm), lam td't ldp bao hd bang 
cat hat ddu xanh, giam tha'p nhiet 
do buc xa. Khi dd dd'c mai qua 
ldn, tranh phu gia'y ddu song song 
vdi noc nha, nen chat timg ldp. 
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Nguyen nhan 

Bien phap xu ly 


- Do doc mai qua Ion, nhuiig lai 
phu lop gia'y dau song song vdi 
noc mai. 

Phucrng phap: Co the cat cue bp, 
phu lai gia'y dlu. 

Phong 
rop, sui 
bot 

- Ldp nen tain mai udt, chua khd 
da quet bi turn hoac phu gia'y 
dau, trong lop nen co nude hoac 
gia'y dSu udt. Sau khi bi mat trdi 
chieu xa, nude boc hoi, sinh 
phdng dop; 

- Ldp nen khong phang, dan 
khong chSc, chua day het khong 
khf ra ngoai; 

- Ldp gia'y dciu phu cong venh, 
nhan, nude mua, khf am ngam vao. 

- Tranh thi edng vao ngay nua. 
Thao tac dung trinh tu, bao lam 
ldp nen bang phang, quet dau 
d6u, phu gia'y dau cac canh kin, 
chat, day khdng khf trong ldp 
giay dau ra ngoai; 

- Phucrng phap: Cat ch6 phfng, 
rop, va bo sung gia'y d3u 

Bi lum 

lao hoa 

- Mac bi turn qua thap; 

- Khi phoi che, nhiet dd chung 
cao, thdi gian qua dai, bi turn 
cacbon hoa; 

- Quet ldp bi turn qua day; 

- Chua tao ldp cat tho de bao vp 
hoac ldp mang khong deu. 

- Can cut dp doc mai nha va rhipt 
dd khdng khf cao nha't de chon 
mac bi turn. Ki&n tra diPm nem 
hoa tung ndi, khdng che nhiet dd 
chung, thdi gian chung (khdng 
nen de qua dai). Thi edng td ldp 
cat bao hp, tranh bi tac dpng 
cua khdng khf, kiem tra diy tu 
dinh ki; 

- Phucmg phap: Loai bo ldp hat 
cat bong, troc, thi edr.g la ldp 
gia'y dSu. 

Ldp cat 
bao hd bi 
bong 

- Cat cua ldp bao ho chua sang 
rua va lam khd; 

- Khi rai ldp cat, nhiet do bi turn 
qua thap; 

- Chua nen dfnh hat cat, gap mua 

1 chay ma't cat. 

j— - _ 

Trudc khi dung cat hat dau phai 
sang, rua, hong khd, khi ra. cat 
khdng che dp day 2 - 4nm vi khi 
bi turn con nong, phu ludn ctt hat 
dau, lan ep, an sau vao !dp b turn 
1/2 ldp. 


- Khe nut do bien dang cua mai 
nha nhu: khe lun, khe nhidt dp, 
khe co dan... chua phu giay dau 

- Can cur y6u cau thid't <e vi quy 
pham thi edng khdng chd ngiidm 
khe biem dang, dai thep dat nuan 
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Hien 

tuong 

Nguyen nhan 

Bien phap xir ly 

Ro nude 
qua khe 
nut bien 
dang 

kho theo quy dinh, nen bi ro nude 
qua khe bien dang; 

- Trat vua cho khe bien dang khong 
kin, dai sat chua ngam nude; 

- Dai sat khong noi goi thuSn 
theo chi6u nude chay, hoac dat 
khong chac, bi gio lam cong; 

- Chua cat khe bien dang tai phan 
mai hien, giay dau phu qua, khi 
bien dang, giay dau bi keo nut, 
nude mua ri tham. 

theo chieu nude chay, trat vit kin. 
Cat khe bidn dang tai mai hien, 
giay d£u tai chd cat phai co do 
cong thich ung vdi yeu cSu co 
dan. 

- Phuong phap: Dd cao tha'p dai 
thep khac nhau, c^n thao dai, tu 
sua bang Idp nen, rdi phu gia'y 
d^u, lap dat dai, gia'y d£u bi troc, 
nutdexuly. 

Tuong 
chan mai 

ri nude 

- Tai cho urdng chan mai, tudng 
d£u hoi, cura trdi, chan ong 
khdi...xu If khong dung, giay 
dau va mat dung khong cd dinh 
chac; 

- Tudng chan mai, hoac tudng 
d^u hdi khong lien ket chac vdi 
tarn chan mai, khi nhiet dd thay 

1 d6i lam cho giay dau nut rach, 
cho chuyen goc chua tao thanh 
goc tu. vat lieu cuon giua mat 
vuong goc va mat mai chua goi 
not theo lop, hoac chua tao Idp 
tang cirdng, dinh ket khong chac, 
hoac chua dung nep gd nen chat; 

- Quet vfra tai cua hien khong 
lam tuyen nude chay; 

- Ranh thoat nude chua tao doc, 
ong thoat nude mua chua ke sat 
vao Idp nen, dng thoat nude bi 
vdi, vua lap km, ranh thoat tu 
nude; 

- Mat tudng chuyen goc chua 
miet phlng, vat lieu cuon true 
tidp dan tren tudng, dinh ket 

- Xu li tudng chan mai, tudng dtiu 
hdi, r5nh thoat va ta'm mai bang 
each dat dng nho ra. ca'u tao hop 
If, kin. Tudng chan mai, tudng 
dau hdi c5n lien kdt chac vdi ta'm 
mai, tranh bi nirt, tai chd chuyen 
goc tao thanh goc tu; 

- Gia'y dSu tai nhung mat vudng 
goc va mat mai, c^n dat Idp tang 
cudng va tao be goi theo Idp, tai 
cua thu phai cd bo phan gi£r Idp 
cat hat dau bao ho: 

; 

- Quel vua tai cira hidn phai tao 
thanh tuydn nude chay, ranh nude 
phai tao ddc theo thiet ke; 

- Cira thoat nude mua phai tha'p 
hon so vdi xung quanh 20mm. 
Doan d'ng thoat phai k 6 sat mat 
tren Idp n6n. Cua thoat nude va 
pheu thoat phai dinh chac gia'y 
dau d xung quanh, sd' Idp phai 
phu hop ydu cSu; 

- Mat tudng chuyen goc phai trat 
phlng va bao dudng dinh ki; 
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Hien 

tirong 

Nguyen nhan 

Bien phap xu ly 


khong chic, thi cong thieu can 
than, lap nen khong phing, tao 
nen cong venh, nude mua ro ri. 

- Phuong phap: Cat bo ch6 gia'y 
dau bi nirt rach, phu lai gia'y dau 
moi, cac nguyen nhan khac, phai 
can cir vao thuc te de xu If. 


Chu y: 

Chi6u rong dan chong cua vat lieu cuon (trong do co gia'y dau) phai tuan 
thu theo quy dinh tai bang sau: 


Chieu rong dan chong cua vat lieu cuon 


Loai vat lieu cuon 

Hudmg dan chdng 

Chieu rbng dan chong 
canh ngan (mm) 

. ... 

Chieu rong dan chdng 
canh dai (mm) 

Phuong phap dan chong 

Dan 

day 

KhOng dan, 
dan diem 

Dan day 

Khong dan, 
dan diem 

Vat lieu cubn bi turn chong tham 

100 

150 


100 

Vat li6u cubn bi turn chong 
tha'm polyme 

80 

100 

80 

100 

Vat lieu cu6n 
cao phan tur 
chdng tha'm 

Phuong phap 
dan 

80 

100 

80 

100 

Phuong phap 
han 

50 

50 

50 

50 


Chieu lop vat lieu cuon 


D6 db'c mai 

... 

Yeu cau lop 

- 

<3% 

Lop song song vdi noc nha 

3% - 5% 

Co the lop song song hoac thing goc voi noc nha 

> 15% hoac mai co 
cha'n dong 

Ta'm gia'y diu lop theo chieu thing goc vdi noc nha; tarn 
cu6n cao phan tu t6ng hop va ta'm cuOn bi turn cao phan tir 
co th^ lop song song hoac thing goc vdi noc nha 

Lop lop tren dudi 

KhOng dupe lop thing goc vdi nhau 
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Yeu cau chieu day cua vat lieu cuon 


Loai mai 

So lop 

Tam cuon 
cao phan tu 
tong hop 

Ta'm cuon bi 
turn cao phan tu 

Ta'm cuon bi 
turn (gia'y d^u) 

1 

3 lop tro len 

> 1,5mm 

> 3mm 

- 

II 

2 lop tro len 

> 1,2mm 

> 3mm 

- 

III 



> 4mm 

Gia'y dtiu 4 ldp 

Nhieu lop 

> 1,0mm 

> 2mm 

Gia'y d£u 3 lop 


6. Giam sat thi cong chong tham mai nha bang vita xi mang cat, 
be tong da nho 


Hien 

tuong 

Nguyen nhan 

Bien phap xu ly 

Nut ne 

vua hoac 
be t6ng 

- Ldp chong tham mong, ldp nen 
bi lun, anh hudng bien dang do 
thay doi nhiet do, lam cho ldp 
chong tha'm bi nut ne; 

- Chua dat khe phan each nhiet do 
theo quy dinh hoac khong dung; 

- Ti le cap ph6i vQa, l>e long, 
lupng xi mang hoac ti le nude xi 
mang so vdi thiet ke qua ldn. Miet 
hoac dim khong chat, bao dudng 
khdng dung quy trinh. 

1 

- Dat vOa cot gia'y dudi ldp chd'ng 
tha'm hoac ldp gia'y dau each li, d£ 
giam bie'n dang co ngot anh hudng 
tdi ldp each nude; 

- Phan 6 ldp each nude tai: Dau 
cac ta'm bd tdng lap ghep; tai cac 
gdi cua be tOng tai chd; tai chd gap 
chuv^n cua mat mai. Khoang each 
cac giai chia 6 nay < 6m; 

- Khdng che 'upng xi mang va ti le 
xi mang trong ldp vua va be tdng; 

- Thdi gian bao dudng be tdng 
> 14 ngay d^ giam thi^u co ngot, 
tang kha nang chiu keo; 

- Phucmg phap: Due bo, lam sach 
chd nut, quet son chd'ng tha'm, 
tram bo sung keo d^u chd'ng tha'm, 
tren mat phu gia'y d£u. 

Tham 

nude 

- Tai diem nut tuong hoi, tudng 
chan mai, cira hien, ranh thoat 
nude chua xu If dung lam ta'm mai 
bien dang, khe bi keo nut gay 
tham ri nude; 

- Xu 11 can than khe nd'i tudng d£u 
hdi, tudng chan mai, tarn mai, 
ngoai viec trat vOa hoac d6 be 
tdng, con phai kham keo chd'ng 
tha'm, rdi phu gia'y dau; 
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Hien 

tugng 

Nguyen nhan 

Bien phap xu ly 


- Khe phan 6 tren mai khong phu 
hop, dudi tac dung cua phu tai, 
lam cho ldp chong tha'm bi nirt; 

- Khi tram vat lieu chong tha'm 
vao khe phan o, chua quet sach 
tap chat trong khe, quet sot vat 
lieu chong tha'm lam cho keo dfnh 
khong chac chan dan den do 
tha'm nude; 

- Dd be tong khe ta'm mai khong 
chat va tfnh chong tha'm kern; 

- Vat lieu kham cac khe da mat 
tac dung di'nh ket, tfnh deo va tfnh 
chong lao hoa kem; 

- Cha't luqng be tong kem, xua't 
hien rd to ong nen tham nude; 

- Ong khoi hoac ong thoat nude 
xuyen qua ldp chong tha'm chua 
dugc chen chat va chua xu li 
chd'ng tha'm; 

- Dd dd'c mai chua dung, tfch tu 
nude cue bd lam cho tha'm nude. 

- Khi kham cac khe phan o khe 
tarn can lam ldp nen sach, kho, 
quet dau, dung keo dau chat Ijrgng 
tot len chat; 

- Chon vat lieu kham khe cha't 
luong tot, dam be tong chat, ong 
nude xuyen qua ldp phong nude 
phai dung vua chen chat, lang 
bong; 

- Xu If ldp chong tha'm theo lung 
yeu cSu thiet ke; 

- Vach tuyen tren mat mai theo 
thiet ke, xac dinh do ddc, :ranh 
tu nude; 

- Phuong phap: Doi vdi tham nude 
do nut, each xu If tucmg tu cur If 
nut ne; dd'i vdi keo dSu kham long 
khe phan o do kham khong chac 
hoac da bidn cha't can due bo lam 
sach roi kham keo chd'ng tha'rr mdi 
theo quy djnh. 

rp ✓ i 

Troc vo, 
troi cat 

- Ldp ndn chua lam sach, chua 
tudi nude lam udt trude khi thi 
edng, dd dfnh ket t£ng chd'ng 
tha'm kem; 

- Cha't luong thi edng ldp chd'ng 
tha'm kem, chua miet va bao 
dudng kl; 

- Bd mat ldp chd'ng tha'm phat 
sinh hidn tugng cabon hoa. 

- Xu If kl ldp nen, trude khi thi 
edng tudi nude lam £m dd dan bao 
dfnh ket tot; 

- Khi thi edng ldp chd'ng than c£n 
kidm tra chat che vide phu trai, 
mid't, danh bong va bao dudng 

- De phong cacbon hoa bd mat, 
c£n quet d5u chd'ng th£m; 

- Phuong phap: Dd'i vdi troc vo, 
trdi cat nhe, quet sach bd mat, 
lam udt, quet 1 ldp vua xi nang 
cat 1 : 2 day 10mm, cho them ft 
keo 107. 
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7. Giam sat thi cong quel son chong tham mai nha 


Hien 

tirang 

Nguyen nhan 

Bien phap xcr ly 

Nut ne 

- Tam mai thong thuang trong 
qua trinh thi cong thao tac khbng 
dung, bao ducmg kem, chiu lire 
khong dbu, sinh nut; 

- Ti le nubc xi mang qua Ion, do 
dac kem, chiu anh huang nhiet do 
lam co ngot gay nut; 

- Khi keo cot thep du ung lire va 
nhibu nguyen nhan khac lam xuS't 
hien nut ngang hoac nut nghieng 
tai 4 goc; 

- Do cung lap nbn khong du, kha 
nang chong bien dang kem, 
khong thi cong khe phan 6... deu 
din den nut ne lap chong tham. 

- Trong qua trinh che tao, chat 
dong, van chuyen ta'm mai can de 
phong dinh khuon, ket khubn. Khi 
chat dong tranh va cham, db phong 
moc sai vi trf treo buoc gay nbn 
hien tuang xoin khi ciu lip; 

- Khong che chfnh xac ti le nuoc 
xi mang khi che tao tarn, tang 
cuang dim; 

- Vai ta'm ung lire cin. khong che 
ung suat keo khong qua lbn, thi c6ng 
khe chia b mat mai theo quy dinh; 

- Phirang phap: Dung keo hoac 
dan vai sai thuy tinh bit kin 
khe nut. 

Tham 

- Chibu dai goi cua cac tarn chong 
thi'm khdng du, khe moi noi qua 
rong; 

- Lap nen xu li khong dung, 
tram khe khong day, lien ket 
khong chic; 

- Chat luqng vat lieu chong tha'm 
kem, lbp san bi lao hoa, nut, cong 
venh khong con tac dung bao ve 
bi mat va chong tham; 

- Keo tram trong kite bi long, troc 
mbt tac dung cua khe chong 
tham. 

- Khong che nghiem ngat khe ha 
lip ghep. Khe ta'm phai sach, khb, 
sau khi khb phai tram keo chong 
thim, chen chat; 

- Chon vat lieu trat khe va chong 
tham co chit lugng cao, bn dinh; 

- Phirang phap: Khi do dai goi 
khong du, mieng khe Ion, can dibu 
chinh cho du, neu khbng du phai 
thay ta'm. Dung keo hoac gia'y diu 
phii kin nhimg vi tri da xir li. Neu 
chit lugng vat libu son mat ta'm 
khbng tot, phai pha bo, quet lai 
son chb'ng tha'm. Khi keo tram tai 
cac khe bi long troc, phai gat sach, 
lam nong lbp nen, tram lai son 
chb'ng tha'm. 

Bong 

- B 6 mat lap n6n khong phing, 
khong sach, do day mang san 
khong du; 

- Xir li nbn phang, chic, sach, 
khbng co cac hat tron; 

- Do day son lin diu tibn thanh 
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Hien 

tupng 

Nguyen nhan 

Bien phap xu ly 


- Quet scm len lop nen qua sdm, 
lam cho luc lien ke't giura son va 
vua bi giam; 

- Lop ndn qua am, hoi nude bd'c 
hai cham, khong co loi cho vide 
tao mang chd'ng tha'm; 

- Son bien chat hoac thi cong gap 
mua; 

- Thi cong lien tuc, khong co thdi 
gian gian doan ky thuat can thie't. 

mang > 0,3mm, nhung khong 
dupe > 0,5mm; 

- Cudng do vua dat 0,5MPa mdi 
dupe quet son, tranh thi cong vao 
cac ngay mua, suong mil; 

- Khong dung son qua han sir 
dung, thdi gian gian doan cho mdi 
ldp chong tha'm la 12 - 24h. Sau 
khi thi cong xong, phai dd kho tu 
nhien trong 7 ngay; 

- Phuong phap: Thao bo ldp chdng 
tha'm cu, quet sach,-chong tha'm 
lai, dung nep sat ma kem cd' dinh 
vdi ldp chong tha'm co san. 

Noi bot 

khf 

- Lop nen qua am, hoac thi edng 
vao ngay ram, do am cao; 

- Ldp nen khong bang phang, vai 
(hoac gia'y dSu chong tha'm) dan 
khdng chat; 

- Khi quet scm, nhiet d6 qua cao, 
hoac quet qua day, be mat tao 
mang qua nhanh, hoi nude ben 
trong kho thoat ra ngoai, tur do 
hinh thanh bot khf. 

- Xu If phang be mat son, khong 
qua am, chon ngay tanh khd rao dd 
thi cong, tranh thi cong gitra trua 
ndng nong; 

- Dd day ldp son tao mang < 1mm; 

- Phu vai spi thuy tinh, vira phu 
vira son, vira trai vira nen phang; 

- Phuong phap: Cat bo phSn bot 
khf, dan lai, be mat tan 1 ldp vai 
spi thuy tinh, vira phu vira va bd 
sung cho chac. 

Vd ldp 
chd'ng 
tha'm 

- Trinh tu thi cong khong dung; 

- Ldp son chdng tha'm mong, khi 
thi edng thi^'u bao ve; 

- Chua bao dudng ldp son chdng 
tha'm. 

- Thi edng dung trinh tu ky thuat, 
hoan thanh edng doan thi edng 
tren mai mdi thi edng chd'ng tham, 
thi edng xong ldp chd'ng tha'm, 
bao dudng, bao vd trong 1 tu£n, 
nghidm ca'm cho ngudi di lai; 

- Phuong phap: Pha bo, lam sach 
ldp chd'ng tha'm bi vd, quet phu ldp 
son, dan 1 - 2 ldp vai spi thuy tinh, 
quet lai mot ldp son, tiep theo rai 
mot ldp cat nho bao ve. 
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5.8.3. Luu tru ho so va nghiem thu cong tac lop mai va chong tham 

Moi di6n bien trong qua trinh thi cong c&n dupe ghi chep vao ban ve thiet 
ke hoac so nhat ky thi cong cong trinh. 

Cac ho so tai lieu sau day can dupe chu dau tu luu giu lau dai: 

* Ban ve thiet ke va nhung thay doi thiet ke trong qua trinh thi cong. 

* Ban ve hoan cong. 

* Cac bien ban kiem tra chat luong. 

* So nhat ky thi cong. 

* Cac van ban quan he giCra cac ben trong thi cong. 

Cong tac nghiem thu phai tuan thu muc 1.1.6 va 5.9. 

5.9. NGHIEM THU CAC CONG TAC HOAN THIEN 

Truoc khi nghiem thu nhung cong viec, cong tac hoan thien hang muc 
cong trinh hoac cong tac hoan thien cong trinh, neu phat hien cac dau hieu 
khong dam bao chat lucmg thi chu dau tu phai thue to chirc tu van kiem dinh 
cha't luong danh gia de lam co so nghiem thu. 

Nghiem thu cong tac hoan thien dua tren ket luan cua cong tac kiem tra 
chat luong va tuan thu cac quy dinh trong muc 1.1.6. Cong tac kiem tra chat 
luong can cu vao cac yeu ctiu cua thiet ke, hop dong giao nhan th^u, h6 so 
moi thau...va neu khong co cac dieu khoan do thi dua vao cac quy dinh trong 
tieu chuan xav dung. Tien hanh nghiem thu timg cong viec hoan thien, cong 
tac hoan thien tung hang muc cong trinh va cong tac hoan thien toan bo 
cong trinh. 

5.9.1. Nghiem thu timg cong viec hoan thien 

- Tuy theo tinh chat va yeu cau doi tucmg nghiem thu, chu dciu tu t6 chirc 
hoi dong nghiem.thu; 

- Cac cong viec do ben B thuc hien phai dupe ben A nghiem thu. Cac bo 
phan bi che khuat cua cong trinh phai dupe nghiem thu va lap ban ve hoan 
cong trude khi tien hanh cac cong viec tiep theo. Bien ban nghiem thu cong 
viec dupe lap theo mSu. 

- Viec nghiem thu timg cong viec hoan thien de dua vao sir dung phai dua 
vao cac can cu nhu trong khoan a), b), c), d), e), 0, g) muc 5.9.2. 
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5.9.2. Nghiem thu doi vdi cac giai doan hoan thien hoan thanh, cong 
tac hoan thien hang muc cong trinh va hoan thien toan bo cong trinh 
hoan thanh 

- Cac cong viec do ben B thuc hien phai dugc ben A nghiem thu. Cac bd 
phan bi che khuat cua cong trinh phai duoc nghiem thu va lap ban ve hoan 
cong trudc khi tien hanh cac cong viec tiep theo. Bien ban nghiem thu cac 
giai doan hoan thien hoan thanh, cong tac hoan thien hang muc cong trinh 
va hoan thien toan bo cong trinh hoan thanh duoc lap theo m&u; 

- Cac hang muc cong trinh hoan thanh va cong trinh hoan thanh chi duoc 
dua vao sir dung khi da dugc nghiem thu. Bien ban nghiem thu dugc l&p theo 
m&u, bien ban nghiem thu hoan thien cong trinh la can cd phap ly de chu 
dau tu lam thu tuc ban giao dua cong trinh vao khai thac sir dung, quyet toan 
von dau tu va thuc hien dang ky tai san theo quy dinh cua phap luat; 

- Doi vdi nhung bo ph^ln hoan thien, hoan thien hang muc cong trinh hoac 
hoan thien toan bo cong trinh co cac yeu cau phong chong chay no hoac khi 
khai thac, su dung co tac dong xau den moi trubtig va an toan van hanh, khi 
nghiem thu dua vao su dung phai co van ban chap thuan cua ca quan qaan ly 
chuyen nganh ky thu^t cua Nha nuoc ve cac yeu cau neu tren; 

- Khi chu d3u tu hoac nha thau la nguoi nuoc ngoai tham gia x^y dung 
cong trinh (thiet ke, thi cong xay dung, cung cap thiet bj, giam sat thi cong 
xay dung thi cac bien ban nghiem thu deu phai dugc the hien bang hai thu: 
tieng (tieng Viet Nam va tieng nuoc ngoai do chu dau tu lua chon); 

- Chu d£u tu chiu trach nhiem nop luu tru ho so, tai lieu hoan tharh x&y 
dung cong trinh theo quy dinh cua Nha nude v6 luu tru ho so, tai lieu. 

- Viec nghiem thu hoan thien giai doan, hoan thien hang muc cong trinh 
va hoan thien toan bo cong trinh hoan thanh de dua vao su dung phii dua 
vao cac can cd sau: 

a) Ho so thiet ke ban ve thi cong da dugc chu dau tu nghiem thu va phe 
duyet; 

b) Cac quy chuan, tieu chu^n ky thuat xay dung cua Nha nude va cua 
nganh hien hanh. 

c) Bien ban cua co quan co chdc nang quan ly Nha nude ve chat lugng 
cong trinh xay dung kiem tra ho so nghiem thu hoan thien giai doan hoan 
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thien hang muc cong trinh va hoan thien toan bo cong trinh doi voi cac cong 
trinh thuoc dir an phai thlm tra thiet ke. 

d) Nhung dieu khoan quy dinh ve chat luqng va khoi luqng cong trinh 
trong hap dong giao nhan thau xay dung. 

e) Cac ket qua kiem tra, thi nghiem chat luang vat lieu, thiet bi duofc thuc 
hien trong qua trinh hoan thien. 

f) Nhung quy dinh hoac chi din ky thuat cua nha san xuat ve viec bao 
quan, su dung vat lieu hoan thien. 

g) Ban ve hoan cong cong tac hoan thien duqc nghiem thu. 

Doanh nghiep xay dung phai lap ban ve hoan cong khi nghiem thu tumg 
cong viec, timg bo phan, tirng giai doan, timg hang muc cong trinh va cong 
trinh dua vao su dung. 

Ban ve hoan cong phai duqc lap tren ca sa ban ve thi cong da duqc chu 
dlu tu phe duyet co ghi a duai cac so lieu thiet ke nhung so lieu tuang ung 
da dat duqc trong thuc te, nhung thay doi ve thiet ke va phai co xac nhan cua 
nhung nguai lap, kiem ban ve. Ban ve hoan cong cong viec phai co chu ky, 
ghi ro ho ten cua can bo ky thuat A va B. 
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Chuong 6 


KIEM TRA CHAT LUONG VAT LIEU 

VA CAU KIEN XAY DUNG 

■ * • 

TRONG THI CONG VA NGHIEM THU 

CONG TRINH XAY DUNG 

« 


6.1.GI0I THIEU CHUNG 

6.1.1. Mo dau 

Hang nam tren the gidi dau tu xay dung cac cong trinh hang nghin ty do. 
Chat luong cac cong trinh phu thuoc chu yeu vao chat luong cua vat li6u. De 
dam bao chat luong cong trinh thi vi6c ki£m tra, danh gia chat luong vat lieu 
la mot yeu c£u cap thiet. Gia thanh cua vat lieu thudng chiem mot ty le ldn 
trong gia thanh cong trinh (thubng la 60 - 70 %). Vi v^y hieu biet ve tinh 
chat cua v|t lieu, kiem tra, kiem dinh chat luong va giam sat chat che trong 
qua trinh thi cong de dam bao cong trinh xay dung phu hop voi yeu cau ky 
thuat do thiet ke quy dinh va tao ra hieu qua ldn khi xay dung va khai thac. 

6.1.2. Phan loai vat lieu va cau kien xay dung 

Vat lieu xay dung rat da dang ve chiing loai 

• Theo nguyen lieu goc vat lieu duoc chia lam 3 loai: 

- Vat lieu vo co 

- Vat lifu huu co 

- Vat lieu kim loai 

• Theo di£u ki6n hinh thanh va che tao co the phan ra thanh 2 nhom chlnh 

- Vat lieu xay dung thi£n nhien 

- Vat lieu xay dung nhan tao 

Vat lieu thien nhien ta co the phan ra thanh 2 nhom: v6 co, huu co: 

+ Vat lieu vo co bao gom: Da, cat, soi, CKD (set) 
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+ Vat lieu huu co bao gom: G6, tre, nufa, ram ra. 

Vat lieu nhan tao ta co thd phan ra thanh 3 nhom: 

+ Khong gia cong nhiet (khong nung): Be tong nang, be tong nhe, be tong 
dac biet... 

+ Co gia cong nhiet: Xi mang pooclang va cac dang dac biet cua xi mang 
pooclang, voi, thach cao, gom, thuy tinh, keramzit, xi, thep. 

+ Gia cong nhiet aim (chimg hap): Gach silicat, be tong bot, b£ tong khi... 

Nhung vat lieu thuong dung trong xay dung dan dung va cong nghiep bao 
g6m cac vat lieu: 

+ Be tong va cac che pham tir be tong. 

+ Vua va cac che pham tu vua. 

+ Vat lieu gom. 

+ Vat lieu hoan thien... 


6.1.3. Nguyen tac giam sat chat lirong vat lieu va cau kien xay dung 

Chat lupng cua vat lieu no quyet dinh chat lupng cua cong trinh. Do v^ty 
viec giam sat, kiem dinh chat lupng vat lieu phai dam bao dupe tmh he 
thong de phii hop voi qua trinh thi cong theo quy trinh ky thuat. Qua trinh 
kiem dinh, giam sat dupe tien hanh nhu sau: 

- B^t dau tu nha may san xua't hoac cung cap vat lieu, trong qua trinh thi 
cong, va cho toi khi hoan thanh cong trinh. 

- Dam bao vat lieu dua vao thi cong phai phu hpp v6i yeu c^u ky thuat 
thiet ke. 

- Cac thiet bj va dibu kien che tao, thi cong, san xua't cac vat lieu tren 
cring truemg phai dam bao phu hpp voi yeu cau ky thuat quy dinh trong quy 
trinh san xua't, thi cong. 

Cong tac giam sat chat lupng vat lieu trong giai doan thi cong phai dam 
bao cac yeu cau sau: 

• Giai doan chuan bi thi cong: 

- Kiem tra danh muc, quy each, chung loai va tinh nang cua cac vat lieu, 
cau kien, san pham xay dung, thiet bi dung de che tao san ph^m ma du ki£n 
dua vao sir dung cong trinh. 

- Nhung thong tin lien quan do nha thau cung cap va cac chung chi ky thuat. 
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Muc dich cua viec kiem tra giai doan nay la dam bao de vat lieu dau vao, 
thiet bi san xuat va thanh phan che tao dir kien sir dung phu hap v6i yeu cau 
cua thiet ke hoac quy trinh, quy pham. 

• Giai doan thi cong cong trinh: 

Trong giai doan thi cong tai cong trinh, khong chi su dung cac loai vat 
lieu co sin ma con che tao tai ch6 cac ket cau, cac chi tiet t£r nhieu loai vat 
lieu d£u vao khac. Vi vay khong chi kiem tra truoc khi dua vao cong trucmg 
ma con phai giam sat qua trinh bao quan, che tao, gia cong va ldp dat tai 
cong trinh. 

- Kiem tra su phu hop cua tinh chat vat lieu, cau kien, san pham xay 
dung tai cong trinh. Kiem tra quy trinh thi cong, san xuat de dam bao vat 
lieu, cau kien vat lieu dap Ling yeu cau thiet ke ve luong va chat. 


Trong qua trinh giam sat, quan ly chat luong cua giai doan nay c£n lay 
miu kiem tra, kiem dinh mot so tinh chat chinh cua vat lieu, cau kien. 


Su ki6m tra trong giai doan nay thuc hien tren vat lieu va san pham thuc 
te su dung tren cong trinh. Cong tac ki^m tra, thi nghiem duoc thuc hien boi 
phong thi nghiem cua nha thau hoac phong thi nghiem trung gian. 


Muc dich kiem tra giai doan nay la de loai bo cac loai vat lieu khong phu 
hop v6i yeu cau ky thuat cua cong trinh hoac cac san pham san xuat tai cong 
trinh khong dam bao chat luong. 


6.2. GlAM SAT CHAT LUONG BE TONG NANG THONG THUONG 

6.2.1. Cac khai niem co ban 

Be tong la loai da nhan tao ma thanh phim gom chat ket dinh vo co (xi 
mang pooclang, cac dang dac biet cua ximang pooclang), cot lieu (da dam 
hoac soi, cat), nuoc va cac phu gia. Cac thanh phan nay duoc lua chon theo 
mot ty le thich hop, nhao tron, len ep, va ran chac thanh mot khoi do la 
be tong. 

De cho be tong dam bao chat luong phu hop v6i chuc nang va dieu kien 
lam viec thuc te, be tong phai dam bao chat luong theo tieu chudn quy dinh. 
Day la nhung tieu chuan de kiem soat trong qua trinh thi cong be tong. 

Cac tieu chuan chat luong chinh cua be tong la: 

- Mac be tong theo cucfng do chiu nen; 
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- Mac be tong theo cuong do chiu keo(cuong do chiu keo khi uon); 

- Mac theo do chong tham nude w (B); 

- H6n hop be tong (ximang, cot lieu, nude va phu gia); 

- Tinh cong tac cua hdn hop be tong va sir phu hop cua h6n hop be tong vdi 
bien phap thi cong, mat do thep, chieu day ket cau dam bao chat lifpng be tong. 

+ Mac be tong la cuong do chiu nen cua nhirng miu be tong diroc due va 
bao dudng 28 ngay trong dieu kien tieu chuan. 

+ Cirong do nen: Kha nang cua be tong chong lai ngoai luc nen ep cho tori 
luc bi pha hoai. 

R = a— MPa(N/mm 2 ), daN/cm 2 (kG/cm 2 ) 

F 


Trong do: 

P - tai trong pha hoai daN; 

F - dien tich chiu lire cua vien miu, cm 2 ; 


a - he so tinh doi ket qua thir nen cac vien miu di6u chinh phu thuoc vao 
kich thude miu thi nghiem va mac be tong. 

+ Cudng do chiu uon (cuong do chiu keo khi uon): la kha nang cua be 
tong chong lai ngoai luc uon tac dung cho tdi luc bi pha hoai. 


R u ~y 


P J 

a.b 2 


Trong do: P - tai trong tac dung uon gay miu, daN; 

/ - khoang each giua hai goi tua. cm; 
a - chieu rong tiet dien miu, cm; 
b - chieu cao tiet dien miu, cm; 

y - he so tinh doi cuong do keo khi uon tir cac miu kich 
thuoc khac dim chuin sang miu dim kich thude chuin 
150 x 150 x 600mm. 


+ Do chong tham nude: Kha nang be tong ngan khong cho nude th&'m 
qua dudi ap luc thqy tinh, atm. Do chong tham nude la ap lire ldn nhat ma 
4/6 miu chua bi nude tham qua. 

+ Do sut: la do cao cua be tong bi sut xuong khi nhac con theo phuong 
thing dung ra khoi be tong, cm. 
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+ Duong kfnh 1cm nhat cua cot lieu D max la lucmg cot lieu dong lai tren 
sang dircmg kmh 16n nhat khong vuot qua 10%. 

6.2.2. Yeu cau thiet ke 


Yeu cau cua thiet ke doi vat lieu be tong: 

+ Mac be tong la ctrcmg do nen cua be tong a tudi 28 ngay va bao ducmg 
trong dieu kien tieu chuan. 

+ Gia tri cucmg do nen cua be tong tai thoi diem thuc hien mot cong viec 
nao do. 


+ Cac chi tieu co ly khac cua be tong. 

+ Cac yeu cau rieng doi vat lieu che tao be tong. 
+ Cac yeu cau lien quan cong nghe thi cong. 


6.2.3. Cac tieu chuan Viet Nam ve vat lieu be tong 

Bang 6.1. Tieu chuan Viet Nam ve be tong 


SO' hi6u tieu chu£n 

Ten tieu chuan 

Xi mang 

TCVN 2682 - 1999 

Xi mang pooc lang - Yeu c£u ky thuat 

TCVN 6260 - 1997 

Xi mang pooc lang h6n hop - Yeu c<iu ky thuat 

TCVN 4033 - 1995 

Xi mang pooc lang Puzolan 

TCVN 4316- 1986 

Xi mang pooc lang xi hat 16 cao - Yeu cSu ky thuat 

TCVN 6067 - 1995 

Xi mang pooc langben sunphat - Yeu c£u ky thuat 

TCVN 4787 - 1989 

Xi mang - Phurong phap lay miu va chu&i bi mau thu 

TCVN 141 - 1998 

Xi mang - Phuong phap phan tich hoa hoc 

TCVN 4030- 1985 

Ximang - phuong phap xac djnh do min cua bOt ximang 

TCVN 4031 - 1985 

Xi mang - phuong phap xac dinh do deo tieu chu^n, thdi 
gian ninh ke't va tmh on dinh thd tfch 

TCVN 4032- 1985 

Ximang - Phuong phap xac dinh gidi han bdn uO'n va nen 

TCVN 6016- 1995 

Xi mang - phuong phap xac djnh do ben 

TCVN 6017- 1995 

: Xi mang - phuong phap xac dinh thcri gian dOng k^t va do 

On dinh 

1_'_ 
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Bang 6.1 (tiep theo) 


S6 hi6u tiSu chuan 

Ten tieu chuan 

Cot lieu 

TCVN 1770- 1986 

Cat xay dung - Yeu cau ky thuat 

TCVN 337 - 1986 

Cat xay dung - Phuang phap ia'y mau 

TCVN 339 - 1986 

Cat xay dung - Phuang phap xac dinh khd'i luong ri6ng 

TCVN 340 - 1986 

Cat xay dung - Phuang phap xac djnh khd'i luong th£’ tfch 

xop va do xop 

TCVN 341 - 1986 

Cat xay dung - Phuang phap xac dinh d<5 am 

TCVN 342 - 1986 

Cat xay dung - Phuang phap xac dinh thanh ph3n hat va 
mo dun do lan 

TCVN 343 - 1986 

Cat xay dung - Phuang phap xac djnh chung bun, bui, set 

TCVN 344- 1986 

Cat xay dung - Phuang phap xac dinh ham luong set. 

TCVN 345 - 1986 

Cat xay dung - Phuang phap xac dinh tap cha't huu ca 

TCVN 346 - 1986 

Cat xay dung - Phuang phap xac dinh ham luong sunfat, 
sunfit. 

TCVN 4376- 1986 

Cat xay dung - Phuang phap xac dinh ham luong mica 

TCVN 238 - 1999 

Cot lieu be tong - Phuang phap hoa hoc xac dinh kha nang 
phan ung kidm - silic. 

TCVN 1771 - 1987 

Da dam va soi dung trong xay dung - Yeu c<iu ky thuat. 

TCVN 1772 - 1986 

Da, soi trong xay dung - Phuang phap thu. 

TCVN 302 - 2004 

Nuac tron be tong va vua - Yeu c<iu ky thuat 

Phu gia 

TCXDVN 325 -2005 

Phu gia hoa hoc cho be tong - Y6u cfiu ky thuat 

Hon hop be tong va be tong 

TCVN 3105 - 1993 

H6n hop be tong nang va be tong nang - La'y mau, che tao 
va bao duang mau thir 

TCVN 3106-1993 

H6n hap be tong nang - Phuang phap thu d6 sut. 

TCVN 3107 - 1993 

H6n hop be tong nang - Phuang phap VEBE xac djnh 
do cung. 
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Bang 6.1 (tiep thto) 


Sd' hieu tieu chuan 

Ten tieu chuan 

TCVN 3108 - 1993 

Hdn hap be tong nang - Phuang phap xac dinh kh6'i lumg 
the’ tich 

TCVN 3109 - 1993 

H6n hap be tong nang - Phuang phap xac dinh d6 tachvOa 
va do tach nuac. 

TCVN 3111 - 1993 

H6n hap be tong nang - Phuang phap xac dinh ham lumg 
bot khi. 

TCVN 3112- 1993 

Be tong nang - Phuang phap xac dinh khoi lucmg rienj 

TCVN 3113- 1993 

Be tong nang - Phuang phap xac dinh do hut nude 

TCVN 3114- 1993 

Be tdng nang - Phuang phap xac dinh do mai mon. 

TCVN 3115- 1993 

Be tdng nang - Phuang phap xac dinh khft'i luong the tch 

TCVN 3116- 1993 

Be tong nang - Phuang phap xac dinh d6 chdng th&rn tude 

TCVN 3117- 1993 

Be tdng nang - Phuang phap xac dinh dd co 

TCVN 3118- 1993 

Be tdng nang - Phuang phap xac dinh cucmg dd nen. 

TCVN 3119- 1993 

Be tdng nang - Phuang phap xac dinh cucmg dd keo khi ion 

TCVN 3120- 1993 

Be tdng nang - Phuang phap thur cucmg dd keo khi bur 

TCVN 5726- 1993 

Be tdng nang - Phuang phap xac dinh cucmg dd lang t-u va 
md dun dan hoi khi nen tlnh. 

TCVN 4453 - 1995 

Ke't ca'u be tong va be tdng cot thep toan khd'i - thi corg va 
nghiem thu. 

TCVN 191 - 1996 

Be tdng va vat lieu lam be tdng - Thuat ngii va dinh njhla 

Chi dan ky thuat 

Chi dan thiet ke thanh phfin be tdng cac loai. 


Khi ket cau be tong cot thep diroc thiet ke theo tieu chuan nu6c khac thi 
viit lieu be tong cung phai giam sat theo tieu chuan nude do. 

6.2.4. Trinh til va noi dung giam sat 

/. Kiem tra chat lucmg vat lieu trit&c khi thi cong 

Giai doan nay kiem tra vat lieu che tao be tong va thanh ph£n bt tong 
thi nghiem. 
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a. Kiem tra vat lieu chetgo be tong 

Kiem tra vat lieu cung ung cho cong trinh du cho khoi be tong can do trong 
mot nhip thi cong. Cac phieu kiem tra can phu hop vdi cac yeu cau ky thu&t. 

Doi vdi cong trinh ap dung TCVN. 

* Ximang: can kiem tra cac chi tieu: Loai, 16 san phlm, do min, thdi gian 
ninh ket, tinh on dinh the’ tfch, cudng do nen. 

Vdi ximang pooc lang thudng dirge phep sir dung khi chi tieu kiem tra 
phu hop TCVN 2682- 1999. 

Vdi ximang h 6 n hop dirge phep sir dung chi tieu kiem tra phu hop 
TCVN 6260- 1997. 

Doi vdi cudng do ciia ximang phai dam bao yeu cau sau: 

R x /R b > 1 doi voi be tong khong co phu gia hoa deo. 

R x /R b = 0,8-1 doi voi be tong co dung phu gia hoa deo. 

* Cat: Can ki 6 m tra cac chi tieu: Nguon goc, khoi luong rieng, kho'i luong 
the’ tfch, lirong tap chat hiru co, cap pho'i hat, mo dun do ldn, luong hat tren 
sang 5 mm, do bain. 

Cat cho phep sir dung khi cac chi tieu kiem tra phu hop TCVN 1770 - 1986. 

Cac loai cat nuoc bien, nude lo can khong che ham luong CT < 0,05%). 

Cac loai cat sir dung ede hang muc cOng tiirih chiu luc quan trong, cac 
khoi be tong kfch thude ldn can khong che kha nang phan ling kiem - silic. 

Kiem tra chS't luong cat duoc thuc hien theo TCVN 337 4 - 346 - 1986. 

* Da (soi): Can ki 6 m tra cac chi tieu: Nguon goc, khoi luong the tfch, 
khoi luong the tfch xop, dudng kfnh hat ldn nhat, do bin, luong hat thoi det, 
cip phoi, do nen dap. 

Da (soi) duoc phep sir dung khi cac chi tieu kiem tra phu hop TCVN 
1771 - 1987. 

Cac loai soi nude bien, nude lo can duoc khong che ham luong CT < 0,01%. 

Kiem tra chat luong ciia da (soi) duoc thuc hien theo TCVN 1172 - 1986. 

* Nude tron: Nude tron can kiem tra cac chi tieu: Loai, nguon goc, do 
pH, luong muoi hoa tan, luong ion Cl , luong ion SO 4 . 

Nude cho phep sir dung neu cac chi tieu kiem tra phu hop TCVN 302 - 2004. 

Cong trinh be tong cot thep xay 0 viing bidn nen khong che CT < 500 mg/1. 
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* Phu gia be tong: Can kiem tra cac chi tieu: Loai, hang san xuat. nang 
lire va tinh chat, ty le phu gia sir dung theo % so voi ximang. 

Phu gia duqc phep su dung khi phu hop cac yeu cau ky thuat hoac thi 
cong cong trinh, dung hudng dUn cua hang san xuat, co ket qua so sanh doi 
chung be tong co va khong co phu gia. 

Khong nen sir dung phu gia co chua ion Cl' cho ket cau be tong cot thep 
trong dieu kien Viet Nam. 

b. Kiem tra thank phan be tong thi nghiem 

Kiem tra sir phu hop vat lieu thi nghiem va vat lieu thi cong, do tin cay 
cua qua trinh due, ep rMu thi nghiem va phieu thanh phan be tong do phong 
thi nghiem lap. 

Thanh phan be tong duqc phep sir dung khi dam bao cac yeu cau sau: 

+ Vat lieu thi nghiem dirqc lay tu nguon vat tir da duqc chuain bi dii cung 
cap cho mot hang muc cong trinh can do, dat chat luqng theo ket qua ki<5m 
tra neu tren. 

+ Co do sut phu hop dang ket cau va bien phap thi cong theo bang 6. 2 


Bang 6. 2. Do sut hon hop be tong cho cac dang ket cau 



Khi thcri tiet nong (T > 30°C) thcri gian thi cong 45 phut, va 60 phut cho 
thfri tiet mat (T < 30°C). 

Khi thi cong dam may do sut lay theo bang tren. 

Khi thi cong dam thu cong do sut lay cao hon 2 - 3 cm. 

Khi thi cong dam b4ng phuong phap rung nen, rung va do sut lay 0 - 1 
cm, hoac theo do cung Vebe DC = 4 - 8s. 
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Khi cong nghe thi cong dac biet do sut chon nhu sau: 

- Thi cong coc khoan nhoi SN = 14 - 16 cm 

- Be tong bom SN = 12 - 18 cm. 

Khi thbi gian thi cong can keo dai them 30 - 45 phut, do sut co the chon 
cao hon 2 - 3 cm so vbi binh thubng. 

+ San luong be tong: thanh phan be tong thi nghiem phai du the tich cho 
1 m 3 be tong sir dung va kiem tra bang cong thurc: 

— + — + -?-+N = 1000, lit 

y ax y ac 7;i 0 

Trong do: 

*i 3 7 

X, C, D, N - lucrng dung ximang, cat, da (soi), nubc cho 1 m be tong a 
trang thai kho; 

7 ax - khoi luong rieng cua ximang, thuong y ax = 3,05 - 3,15 g/ cm ; 

y ac - khoi luong rieng cua cat, thubng y ac = 2,62 - 2,65 g/cm 3 ; 

y aD - khoi luong rieng cua da (soi), thubng y aD = 2,63 - 2,8 g/cm ; 

+ Dat mac tren miu thi nghiem thanh phan: 

Mau be tong sau khi due duoc thi nghiem ki6m tra cubng do nen duoc 
quy dbi ve mau chuan kich thubc 150 x 150 x 150 mm. Cubng do tung vien 
mau duoc tinh theo cong thuc: 

R = a. P/F 

Trong do: 

P - tai trong pha hoai, tinh bang daN; 

F - dien tich chiu lire nen cua vien mau, tinh bang cm 

a - he so tinh doi ket qua thir nen cac vien mau be tong kich thubc khac 
vien chuan ve cubng do cua vien mSu kich thubc 150 x 150x 150mm. Gia tri 
a lay theo bang 6.3. 

Bang 6.3. He so tinh doi a 


Hinh dang va kich thubc mau, mm 

He s 6 tinh ddi a 

1 

2 

Mau lap phuang 100 x 100 x 100 

0,91 

150 x 150 x 150 

1,00 

200 x 200 x 200 

1,05 

300 x 300 x 300 

1,10 
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Bang 6.3 (tiep theo) 


1 

1 

2 

Mau tru 

71,4 x 143 va 100 x 200 

1,16 


150 x 300 

1,20 


200 x 400 

1,24 


Ciremg do nen cua thanh phan be tong thi nghiem la gia tri trung binh cua 
cuong do nen cac vien mlu theo TCVN 3118 - 1993. 

Thanh phzin be tong thi nghiem dat yeu cau khi co muc du phong cho thi 
cong nhir sau: 

- Khi dinh luong be tong bang xo, xe cai tien, iron bang thu cong, dzim 
thu cong thi cucrng do nen trung binh virot mac be tong thiet ke 18 - 20%. 

- Khi dinh luong be tong co vach mire chinh xac, tron bang may, dzim 
bang may thi circrng do nen trung binh virot mac thiet ke 13 - 15%. 

- Khi dinh luong be tong bang can tu dong, tr6n bang may, dam bang 
may thi cuong do nen trung binh vuot mac be tong thiet ke 10 - 12%. 

+ Dat mac theo cac chi tieu khac: Cucfng do chiu uon, mac chong tham, 
cuong do o cac tuoi cong nghe... 

Sau khi kiem tra dat ta't ca yeu cau tren cho phep su dung thanh ph2n da 
thi nghiem de che tao be tong ket cau. 

2. Giant sat thi cong 

Giam sat thi cong la giam sat cac cong doan: Tr6n, van chuy^n, d6, dtim, 
bao du5ng, lay miu thir co ly va xu ly khuyd't tat. 

a. Giam sat tron hdn hop be tong: 

Muc tieu: sir dung dung vat lieu, phu hop thanh ph&n bd t6ng thi nghidm 
da cha'p thuan. 

Tr6n be tong co th^ trdn thu cong, ban thu c6ng (can dong thu c6ng va 
tron bang may), co gidi (can dong tu dong, tr6n bang may) anh hudng den 
cac tinh chat co ly cua be tong dao dong tir 7 - 20 %. 

N6i dung giam sat: 

• Thanh ph^n me tron: 

Xac dinh khoi luong thanh phan me tron phu hap dung tich may tron. 
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+ Tinh he so san luong be tong (3: 

p =-!- 

F X C D 

-J-1- 

Pox Puc Pod 

Trong do: 

X, C, D - khoi luong ximang, cat, da (soi) trong lm be tong. 
p 0x , p 0c , p 0D - khoi luong the tich xop cua ximang, cat, da (soi), kg/m 3 
Thong thubng: p 0x = 1100 - 1300 kg/m 3 . 

p oc = 1350 - 1450 kg/m 3 . 
p 0D = 1350- 1550 kg/m 3 . 

+ Ti'nh the tich be tong cho mot me tron: 

V .=B V . 

me K • may 

+ Lieu luong vat lieu thuc te cho 1 me tron bang may: 

X, = x.v m , 
c,=c.v m , 

D,=D.V md 

N,=N.V m4 

• Nang luc may tron: 

- May trbn tu do dung khi SN ^ 4 - 5cm. 

- May tron cudng buc dung cho moi loai do sut (SN). 

• Dieu chinh thanh phan me tron: 

+ Khi cot lieu am: 

- Thi nghiem xac dinh do am cua vat lieu. 

- Dua vao thanh phan be tong phong thi nghiem, didu chinh thanh ph£n 
be tong phu hop voi do am thuc te cua vat lieu. 

x h = x. 

I 

C h = C(l + W c /100) 

D h = D (1 + Wp/100) 

N h = N - C.W c /100 - D.Wq/100 
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Trong do: 

X h , C h , D h , N h - khoi luong ximang, cat, da, nuoc cua thanh phai dieu 
chinh (hien truong), kg; 

X, C, D, N - khoi luong ximang,cat, da, nuoc cua thanh phan va lieu 
kho, kg; 

W c , W D - do am tuong ung cua cat, da, %. 

Neu chi uoe tinh do am cua cat, da, Ccin khong che luong nucfc nhao t on N h 
de dam bao h6n hop be tong tron ra dung do sut cua thanh phan thi nghiern. 

+ Khi cat Iln soi: 

Luong soi trong cat dupe xac dinh bang luong co hat >5 mm.Thanh phan 
be tong hien truemg dupe tinh nhu sau: Luong ximang va nuoc giu nguyen, 
luong cat va da dupe di6u chinh theo cong thuc: 

C h =C(l +S c h /100) 

D h = D - C ,S h c /100 

Trong do: 

C h , D h - khoi luong cat, da cua thanh phan hien truong, kg; 

S c h - luong soi trong cat sot lai tren sang 5 mm, xac dinh qua thi nghien, %. 

C, D - klioi luong cat, da cua thanh ph&n thi nghiern, kg. 

b. Giam sat van chuyen hon hap be tong. 

Muc tieu dam bao h6n hop be tong tai cua may bom va tai vi tri do 
be tong co do sut phu hop yeu cSu nhu da noi 6 tren. 

Do muc do ton that do sut trung binh tir 2 - 3 cm cho 30 phut ve nua he 
va 45 phut ve mua dong. Vi vay, cho phep su dung thanh phan thi rghiem 
dieu chinh do sut tai tram tron: Tang nu6c va ximang v6i ty le X/N khong 
doi, luong cot lieu khong doi. 

Trong qua trinh van chuyen, can giam sat do phan tang cua h6n hop be 
tong. Day la hien tupng h6n hop be tong khong dong nhat, cot lieu Ini idng 
xuong, nuoc xi mang noi len tren. Hien tupng phan tang thuemg xay ra khi 
h6n hop be tong co do sut Ion, trong qua trinh van chuy6n co xung lrc Ion, 
hoac be tPng it xi mang (180 - 220 kg/m 3 ), khi do h6n hop be tong cm tron 
lai bang xeng truoc khi thi cong. 
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c. Gicirn sat do, dam be tong. 

Muc tieu: khong de be tong trong ket cau bi ro hoac phan tang. 

De thi cong ket cau khong bi r6 phai dat dupe cac yeu cau sau: 

• Do sut: 

+ Khi su dung dam dui: 

- V6i ket cau Ion hoac ft thep SN min = 2-3 cm. 

- Voi ket cau manh hoac nhieu thep SN mm = 4 - 5 cm 

+ Khi sir dung dam thu cong: 

- Voi ket cau Ion hoac ft cot thep SN min = 5 - 6cm 

- Voi ket cau manh hoac nhieu cot thep SN mm = 7-8 cm. 

• Kfch thudc da: 

Duong kmh Ion nhat cua da (soi) can dam bao dieu kien sau: 

- Khong vupt qua 1/5 kfch thu6c nho nha't giua cac mat trong cua van khuon. 

- Khong vupt qua 1/3 chi6u day tarn, ban. 

- KhPng vupt qua 3/4 kfch thuoc thong thuy giua cac thanh thep cot thep 
lien ke. 

• Do be tong, dam be tong theo tung lop, dung quy dinh cua TCVN 
4453 - 1995. 

Khong dupe xa h6n hop be tong true tiep tir bun ke hoac voi bom vao ket 
cau cao. 

Khong dung dam de san be tong. Tranh dam sot hoac qua l&u, lap lai nhi6u 
Un 6 mot vi tn. 

• Xu ly mach ngtrng thi cong. 

Doi vdi ket caiu lem, rong, can can cu vao nang luc thi cong d£ dat mach 
ngimg. Truoc khi do ldp be tong mdri can xu ly bang each rai 1 ldp viJa X : C 
mong hoac tuoi nu6c ximang vao mach ngimg. 

d. Gidm sat bao dtfdng be tong 

Dam bao cho be tong phat trien cuong dp tot, chPng nut ne do co ngot. 

• Hlnh thuc bao duong: 

- Phu am, phun phu chat chong mat nuoc. 
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- Phun nude theo chu ky. 

- Ng&m nude. 

Khi be tong khong dugc bao dudng cucmg do nen, keo cua be tong co the 
bi giam tir 10 - 30%. Cac ket cau co be mat rong hoac be tong bom di bi nut 
theo cac dang khac nhau: 

- Nut mat khong theo mot hudng xac d|nh. 

- Nut doc theo cot thep. 

- Nut ddu theo khoang each 6 - 12m 

Thdi gian bao duong am theo TCVN 5592 - 1991. 


Bang 6.4. Thai gian bao duong am (TCVN 5592 - 1991) 


Vung khi hSu bao 
dudng BT 

Ten miia 

Thang 

Cucmg do bao 
dudng, %, R 28 

Thai gian bao 
dudng, ngay 

Cac tinh 

He 

4-9 

50-55 

3 

phia bic 

Dong 

10 - 3 

40-50 

4 

Cac tinh 

Khd 

2-7 

55-60 

4 

mi6n Trung 

Mua 

8- 1 

35-40 

2 

Tay nguyen 

Kho 

12-4 


6 

va Nam bd 

Mua 

5-11 


1 


e. Giam sat thi nghiem thifdo sut, lay mau tint cUdng do. 

* Thir do sut: 

Kiem tra d& sut cua h6n hop be tong nham giam sat su phu hop cua 
chung vdi cong nghe yeu cau. 

Dung cu thur do sut: Con hinh non cut tieu chudn va que dam theo 
TCVN3106 - 1993. Khi thi nghiem phai giu con co dinh, nha'c con theo 
phuong thing dumg, tranh va cham manh. 

• Liy miu thir cucmg do. 

Cac miu kiem tra cucmg do be tong dugc lay tai hien truemg, va dugc bao 
duong im tuerng tu ket cau. 

Khoi lugng lay miu thir > 1,5 SV can lay. 

Kich thude miu phu thuoc vao D max co\ lieu lay theo bang 6.5. 
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Bang 6.5. Kich thudc mau thu 


D max c6t ™ 

Kfch thude vien miu , mm 

10 va 20 

100 x 100 x 100 

50 

150 x 150 x 150 

70 

200 x 200 x 200 

100 

300 x 300 x 300 


Thu cufrng do be tong thco TCVN 3118 - 1993. 

Cong thirc Bolomay - Skramtaep xac dinh cudmg do nen cua be tdng 28 
ngay tuoi: 

R b 28 = A. R x (X/N - 0,5) khi X/N < 2,5 
R b 28 = A,. R x (X/N - 0,5) khi X/N > 2,5 

Trong do: 

R b 28 - cudng do nen cua be tong a tuoi 28 ngay, MPa. 

R x - cudng do nen cua ximang (mac ximang), MPa 
X - luong dung ximang cho lm 3 be tong, kg. 

N - luong nude dung cho lm 3 be tonbg, lit. 

A, A, - la nhung he so plni thudc vao chat luong cot lieu va phuong phap 
xac dinh mac ximang. 

R x , N/X co the anh hudng 30 - 50% va he so A & A, co the anh hudng 
5 - 10% cudng do cua be tong. 

/. Ket luan 

Cha'p nhan be tong da thi cong khi: 

- Be tong duoc san xuat dung vat lieu thanh ph^n da thiet ke 

- Cac cong doan van chuye’n, do, dam, bao duong da duoc thuoc hien 
dung yeu c£u. 

- Cop pha, dinh vi cop pha dam bao on dinh. 

Be mat be tong do nhan phang, khong bi r6, khong bi phan t£ng. 

6.2.5. Nghiem thu be tong 

Viec nghiem thu be tong dua tren cac can cu sau: 

- Cha'p nhan vat lieu, tha.nh phan trude khi thi cong 
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- Chap nhan chat lupng be tong da san xu£t va thi cong. 

- Chap nhan phieu thu nghiem kiem tra cudng do be tong cua khoi thi ccng. 

Be tong dupe xu ly het khuyet tat sau khi thao cop pha. 

6.3. GlAM SAT CHAT LUONG BE TONG DAC BIET 

6.3.1. Giam sat be tong cirdng do cao (C50 - 80) 

/. Kiem tra trU&c khi thi cong 

* Mac xi mang: Doi vdi be tong mac cao thudng dung xi mang cao 
hon mot c&p ve cudng do so vdi be tong. Trong trudng hop chi co xi nang 
PC - 40, PC - 50 theo TCVN 2692 - 1999 thi de che tao be tdng C(50 • 60) 
can dung phu gia co kha nang giam nude. 

+ Doi vdi be tong mac 50: 

- Dung ximang cudng do 50 - 60 (MPa) ket hop toi thieu 1 loai phi gia 
hoa deo. 

- Dung ximang cucmg d6 40 - 50 (MPa) ket hop thoi thieu 1 loai phi gia 
hoa deo cao cho be tong co do sut thap (SN < 10 cm) va 1 loai phu gia sieu 
deo cho bd tong co do sut cao (SN = 12 - 18 cm) 

+ Doi vdi be tong mac 60. 

- Dung ximang cudng dp 50 - 60 (MPa) ket hop vdi toi thieu 1 loa. phu 
gia hoa deo cao cho be tong co do sut th&'p (SN < 10 cm) va 1 loai phi gia 
sieu deo cho be tong co do sut cao (SN = 12 - 18 cm). 

- Dung ximang cudng do 40 - 50 (MPa) ket hop vdi toi thieu 1 loa. phu 
gia sieu deo co kha nang giam nude manh cho be tong co do sut th£p 
(SN < 10 cm) va khong dung xi mang nay de che tao be tdng mac 60 (MPa) 
co do Sut cao (SN = 12 - 18 cm). 

* Phu gia: Su dung cac loai phu gia giam nude thudng (phu gia hoa deo) 
va phu gia giam nude tarn cao (phu gia sieu deo). 

* Cot lieu: 

Doi vdi be tdng mac cao, cudng do cua da phai phai dat dupe thee quy 
dinh sau R D ^ 2 Rb 1 ^. Vdi da dam co nguon goc tirda vdi R D > l,5R b . 

Doi vdi nhung be tdng mac cao tot nhat la su dung da dam, khong ndn 
dung soi. Soi co cudng do cao nhung be mat tron nhan nen lien ket giua soi 
va da xi mang thap, nen cudng do thudng khong dat yeu cau. 
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Bang 6.6. Cac loai phu gia dang stir dung of Viet Nam 


Ten phu gia 

Hang san xuat 

Hieu qua giam 
nuac,% 

Ham lugng, 
%X 

LK1 

Vien KHCN XD 

10- 12 

1 - 1,5 

Cosu 

— 

Vien KHCN XD 

15-20 

1 - 1,5 

Sika R4 

Sika - Thuy SI 

15-25 

0,6 - 2,3 

Sikamenl63EX 

Sika - Thuy SI 

15-30 

0,6-2 

Rheobuild 716 

MBT-Thuy SI 

15-20 

0,7- 1,2 

Mighty 150 

KAO - Nhat 

15-20 

0,6- 1,2 

Daracem 100 

Grace - My 

15-25 

0,6- 1,2 


Chat luofng cot lieu: 

+ Doi vdi da: Su dung da co chat lugng cao. 

- Thanh phan hat nSm trong pham vi bieu do cap phoi chuSn TCVN 1771 
- 1986. 

- Da phai sach, ham luofng bun, bui, set < 0,5%. Khu sach set bam tren 
bt mat vien da. 

- Luang hat thoi, hat det < 15% 

- Cac yeu cau khac phai dam bao theo TCVN 1771 - 1986. 

+ Doi vdi cat: Su dung cat co chat lugng cao. 

- Su dung cat co thanh phan hat nitm trong bieu do cap phoi chuzta 
TCVN 1770 - 1986. 

- Sir dung cat co m6 dun do Ion M dl = 2,4 - 2,7. 

- Cat phai sach, ham luong bun, bui, set < 1% 

- Cac yeu c£u khac phai dam bao theo TCVN 1770 - 1986. 

- Ham lugng Cl' < 0,05%. 

- Khong che kha nang phan ung kiem - silic. 

2. Giant sat thi cong 
• Dam bao tfnh dong nhat. 

H6n hap be tong phai dam bao do dong nhat cao. Dinh lugng vat lieu 
phai dam bao chinh xac. Tron h6n hgp be tong bang may cuang birc. Trong 
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h6n hap be tong, cac hat cot lieu phai phan bo dPu. Be tong khong diicrc rdi 
rac, ph&n t£ng. 


Khi thi cong be tong khoi Ion hoac luong dung ximang ldn, nhiet upng 
toa ra lorn d6 gay ra hien tuong nut ne. VI vay giam sat yeu c<iu han chi anh 
hudng nhiet do cho ket cau thong thuang, co cac bien phap thi cong pha hap 
vori be tong khoi lan. 

• Bao duang, ch6'ng co ngot nut ne. 

Can bao duang lien tuc, thuang xuyen han so vdi be tong thong thuaig. 


3. Nghiem thu 

Cong viec nghiem thu be tong cirang do cao dua vao cac can cir sau: 

- Cha'p nhan vat lieu, thanh phan trirac khi thi cong 

- Chap nhan chat luong be tong da san xuat va thi cong. 

- Cha'p nhan phieu thu nghiem kiem tra cudng dp be tong cua khoi thi c jng. 

- Be t6ng duac xu ly hPt khuyet tat sau khi thao cop pha. 

6.3.2. Giam sat be tong chiu uon 

Doi vori be tong chiu uon ngoai cac yeu cau nhu be t6ng nang hong 
thucmg can bo sung cac van de sau: 

/. Kiem tra tru&c khi thi cong 

Ty le cudng do nen R n /cuang do uon cua be tong c^n thiet ke. 


Bang 6.7. Tuong quan ve mac theo cucmg do nen va uon 


cap 

Cudng do nen/ Cudng dp ud'n (R n / R u ), MPa 

l 

15/2,5 

20/3,0 

25/3,5 

30/4,0 

35/4,5 

40/5,0 

5(y5,5 

2 

15/3,0 

20/3,5 

25/4,0 

30/4,5 

35/5,0 

40/5,5 

5(y6,0 


Be tong thong thucmg co the dat cac gia tri tuong ufng ca'p 1. 

D£ be tong dat cap 2 can dam bao cac yeu cau sau: 

+ Ty le cat/cat + da trong thanh phan be t6ng chju nen/ uon thudnj tang 
10 - 15% so v6i be tong thong thuang. Cat, da phu hop tieu chu^n. Nen dung 
da dam che tao be tong chiu uon. 

+ Nen sir dung be tong co do sut thap thuorng SN = 2 - 4 cm, SN max = S cm, 
han che su dung phu gia. 
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+ Dugc idling dinh qua ket qua thi nghiem R n /R u theo TCVN 3118 va 
3119 - 1993. 

2. Giam sat thi cong 

+ Cong tac dam chat can dugc dam tot hon. 

+ Lay mau thu nen, uon dong thdi 
+ Bao dudng doi vdi ket cau be mat ldn. 

3. Nghiem thu 

Viec nghiem thu be tong chiu uon dua tren cac can cu sau: 

+ Chap nhan vat lieu, thanh phan trudc khi thi cong 
+ Chap nhan chat lugng be tong da san xuat va thi cong. 

+ Chap nhan phieu thu nghiem kidm tra cuong do be tong cua khoi thi cong. 
+ Be tong dugc xu ly het khuyet tat sau khi thao cop pha 
+ Phieu thu R n /R u dat veu c&u. 

6.3.3. Giam sat be tong chong tha'm nude 

1. Kiem tra tru&c khi thi cong. 

Ty le tuemg quan mac be tong theo cudng do chiu nen (R„) va do chong 
tham nude (B) thudng dat cac gia tri nhu bang 8. 


Bang 6.8. Tuorng quan cudng do nen - do chong tham nude 


Mac be tdng, R n , MPa 

13 

20 

25 

30 

35 

40 

50-60 

Do chong 
tha'm nude B 

cap 1 

2 

4 

6 

8 

10 

12 

> 12 

ca'p 2 

4 

6 

8 

10 

12 

>12 

>12 


Do chong tha'm nude cua be tdng dugc xac dinh bang cap ap luc nude toi 
da ma a do 4 trong 6 vien mAu thu chua bi nude xuyen qua. Do chong tha'm 
nude cua be tong dugc thu :heo TCVN 3116 - 1993. 

Ap luc do ggi la mac chong tham cua be tong ky hieu bang B2, B4, B6, 
B8, BIO va B12. 

Theo tuong quan ty le Pl n - B cap 1 dat dugc khi su dung vat lieu nhu be 
tdng thong thudng. Ximang khong nen dung loai co cudng do vugt qua 2 lan 
mac be tong theo cudng do nen. 
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Tucmg quan R n - B theo ca'p 2 c6 the dat dixqc khi chon vat lieu phai dan bao: 

+ Sir dung phu gia deo, sieu deo. 

+ Da dam phai sach, ham lupng hat thoi, hat det it. Da dam dupe che tao 
tir da voi. 

+ Cat ty le hat min kich thudc nho han 0,3 mm (gom tong khoi lupng cat 
lot qua sang 0,3 mm va ximang) trong 1 m 3 be tong dat yeu cau theo baig 9. 

De dat yeu cau tren nen dung cat hat trung binh hoac cat hat mil cho 
be tong mac < 40 (MPa) va cat hat trung binh hoac hat ldn cho be tong mac 
40 - 60 (MPa). 


Bang 6.9. Luong hat min kich thir6c nho hem 0,3 mm 
dung cho be tong chong tham cap 2 


D max cdt lieu ldn,mm 

Ham luong hat min cho 1 nP be tong, kg 

Cdt lieu 1cm: soi 

Cdt lieu ldn: da dim 

40 

450 - 500 

500 4 600 

20 

500 4- 550 

600 4 - 700 

10 

600 4- 650 

700 4 800 


Ket qua thi nghiem R n /B dupe thir theo TCVN 3118 va 3116 - 1993. 

2. Gidm sat thi cong 

+ Giam sat do dong nh&'t cua h6n hop be tong (Nen dinh luong vat lieu 
bang thiet bi tir dong, tr6n bang may cuong butc) 

+ Giam sat c6ng tac dSm chat (kh6ng d£ be tong bj khuyet tat, nurt) 

+ Giam sat mach ngimg thi cong: can dupe xur ly chu d6ng bang cacbang 
each nude. 

+ Giam sat cong tac bao dudng phai thuc hien theo dung TCVN 5592 - 
1991. 

3. Nghiem thu 

Cong viec nghiem thu be tong chong tha'm dua vao cac can cur sau: 

+ Chap nh|n vat li6u, thanh ph^n trude khi thi cong. 

+ Chap nhan chat luong be tong da san xuat va thi cong. 
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+ Chap nhan phieu thu nghiem kiem tra cudng do be tong cua khoi thi cong. 

+ Be tong duoc xu ly het khuyet tat sau khi thao cop pha. 

+ Khi phieu thu R n /B there te 6 tuoi thiet ke dat yeu cau. 

6.3.4. Giam sat be tong bom 

Can bd sung cac yeu cau: 

1. Kiem tra trade khi thi cong 

+ Do sut phu hop kha nang cua may bom SN = 12 18 cm. Do sut toi 

thieu dung cho be tong bom la 8 cm. 

+ Yeu cau Ion nhat hat cot lieu Ion khong vupt qua 1/3 dircmg kmh ong 
bom. Neu dirdng kinh ong bom > 150 mm thi cot lieu co kich thuoc 
D max = 40mm. Neu dirdng kinh ong bom > 100mm thi cot lieu co kich thuoc 
= 20mm. 

+ Lucmg xi mang hop ly cho be tong bom la 350 4- 420 kg/m 3 . Luong xi 
mang toi thieu cho be tong bom khong nen dudi 280 kg/m'. Dd dap ung yeu 
cau nay nen han che dung be tong mac thap cho cong nghe bom. 

+ Yeu cau vi phu gia: nen sir dung cac loai phu gia nham tiet kiem 
ximang, tang do deo cho be tong, de bom han che co ngot gay nut ket cau. 
Tot nhat la sir dung phu gia hoa deo cao hoac sieu deo. Ngoai tac dung giam 
nude, phu gia con han cite ik bdm. 

2. Giam sat thi cong 

+ Kiem tra do sut hdn herp be tong tai ph6u chua d cua may bom. 

+ Di chuyen voi bom de rai deu be tong, khong dimg dam de san hdn hop 
be tong. 

+ Bao dudng be tong chong co ngot gay nut: 

Xoa lai be mat sau 1-2 gid. 

Bao dudng be tong ngay sau khi xoa mat. 

Bao dudng am tich cue sau 2-4 gidi xoa mat. 

3. Nghiem thu 

Cong viec nghiem thu be tong bom dira vao cac can cur sau: 

+ Chap nhan vat lieu, thanh phan trude khi thi cong. 

+ Chap nhan do sut cua hdn hop be tong d cua may bom. 
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+ Chap nhan chat lugng be tong da san xuat va thi cong. 

+ Chap nhan phieu thu nghiem ki£m tra cudng do be tong cua khoi thi cing. 
+ Be tong duoc xu ly het khuyet tat sau khi thao cop pha. 

6.3.5. giam sat be tong keo dai thdi gian ninh ket 

1. Kiem tra trade khi thi cong. 

+ Can biet mile keo dai thdi gian ninh ket cua h6n hop be tong de chon 
phu gia phu hop. 

+ Khang dinh thong qua phieu thu t6n that do sut theo thdi gian. 


2. Giam sat thi cong 

+ Kiem tra do sut tai vi tri do be tong de dam bao ch5c chdn su phi hop 
theo yeu cau cong nghe. 


+ Han che tac dong cua dieu kien moi trubng nhu: ndng, gio bang each 
che phu khoi be tong vua moi thi cong. Co the ket hop voi bien phap 
tu6i uot trude cot lieu, che chan ndng va gio tranh mat nude va dot nong h6n 
hop be tong. 


3. Nghiem thu 

Cong viec nghiem thu be tong keo dai thai gian ninh ket dira vao ca; can 
cur sau: 

+ Chap nhan vat lieu, thanh phan trude khi thi cong. 

+ Chap nhan do sut cua be tong d vj tri do be tong de phu hop vdi yei cau 
cong nghe. 

+ Chap nhan chat luong be tong da san xuat va thi cong. 

+ Cha'p nhan phieu thCr nghiem kiem tra cudng do be tong cua khoi thi cong. 
+ Be tong duoc xu ly het khuyet tat sau khi thao cop pha. 

6.3.6. Giam sat be tong thao van khuon, da giao sdm 


l. Kiem tra trade khi thi cong 

+ Thdi gian can thao van khuon, da giao phu thuoc cac thOng so: lang, 
khau do va cudng do be tong ket ca'u tai thdi di6m thao. Cac thong s') nay 
duoc lay theo quy dinh cua thiet ke hoac chi dan theo TCVN 4453 -1995 
(bang 6.10.). 
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+ Tir cudng do be tong yeii cau tai thbi diem thao van khuon xac dinh , 
xac dinh tuoi be tong thich hop co the thao van khuon. Ket qua cuoi cung 
can khang dinh qua mau thi nghiem 


Bang 6.10. Cuong do be tong toi thieu (%R 28 ) 
de thao cop pha, da giao chju lire khi chira chat tai 


Loai ket cau 

Cuong do toi thieu cua be tong 
can dat de thao cop pha, % R 28 

Ghi chu 

Ban, dam, vom co 
kha’u do nho hon 2m 

50 

Voi ket cau co khau 
do nho hon 2m, 
cirdng dp toi thieu de 
thao cop pha 5 8 MPa 

Ban, dam, vom co 
khau do 2 - 8m 

70 

i 

Ban, dam, vom co 
khau do 1dm hem 8m 

90 


Cac bien phap tang cirong do 6 tuoi sam: 

- Sir dung phu gia deo thong thudng, phu gia sieu deo nham giam nuoc 
nhao tron va giu nguyen do sut ciia hon hop be tong. 

- Tang lucmg dung ximang hoac su dung xunang mac cao hem. 

- Phieu thir cuong dp mau be tong a thoi diem thao van khuon va 28 ngay. 

2. Giam sat thi cong 

Chap nhan thoi diem thao cop pha, da giao khi mdu due tir khoi do dat 
cubing do phu hap yen ciiu. Co the lap lai mot so cay chong de thi cong cac 
ket cau ben tren. 

3. Nghiem thu 

Cong viec nghiem thu be tong thao van khuon, da giao sdfm dira.vao cac 
can cu sau: 

+ Chap nhan vat lieu, thanh phan truoc khi thi cong (sau khi da dibu 
chinh cho phu hap vai veu cau) 

+ Chap nhan dCr nguyen do sut cua be tong nhirng giam nude nhao tron 
nham tang cudng do be tong d tuoi sam theo yeu cau cong nghe. 

+ Chap nhan chat lirong be tong da san xuat va thi cong. 
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+ Chap nhan phieu thtr nghiem kiem tra cuong do be tong tai thdi diem 
thao do cop pha. 

+ Be tong dupe xir ly het khuyet tat sau khi thao cop pha. 

6.4. giAm sAt CHAT LUDNG khoi xAy 

6.4.1. Thong tin can biet 

• Loai vua: 

Theo ch^'t ket dinh vua dupe phan ra cac loai sau: 

+ Vua voi: voi - cat. 

+ Vua ximang: ximang - cat. 

+ Vua tam hop: ximang-voi-cat. 

• Mac vua: la cuong do nen gioi han trung binh cua 3 vien m^u kich 
thuoc 7,07 x 7,07 x 7,07 cm duoc due tren nen xop va duong ho 28 ngay 
trong dieu kien tieu chuan co nhiet do 27 ± 2°C, do am 95 - 100%. Mac vua 
duoc xac dinh theo TCVN 3121 - 1979. 

Vua co cac mac sau: 4. 10, 25, 50, 75, 100, 150, 200 

• Mac gach: 

La gia tri trunh binh cuong do chiu nen cua mot to m&u gach. 

Doi voi gach dat set nung ngoai yeu cau ve cuong do nen con can dat cac 
yeu cau ve kich thuoc, cuong do uon va do hut nude. 

Gach dac da't set nung co cac mac: 50, 75, 100, 150 va 200 (TCVN 1451 
- 1986) 

Gach r6ng d&'t set nung co cac mac: 50, 75, 100 va 125 (TCVN 1450 - 
1986). 

Di6u kien x&y: 

- Dieu kien x&y binh thudng. 

- Dieu kien x&y co nude ngam 

• Di6u kien trat: 

- Trat binh thudng. 

- Trat chong tham. 

- Trat hoan thien cao cap. 
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Can cu ky thuat de giam sat: Cac yeu cau cua thiet ke, cac tieu chuan, 
quy pham, tai lieu ky thuat de quy dinh ap dung va cac yeu c£u rieng cua 
chu dau tir. 

6.4.2. Cac dieu kien tien quyet de khoi xay dat chat lirqng 

• Quy lie khi chap nhan mac gach xay. 

Gach chi dat circmg do nen chua du, gach phai dung loai va dong thdi dat 
kich thude, cuemg do nen circmg do uon, do hut nirdc. 

• Quy ike ve thanh phan vua ximang va vua ximang - voi: 

+ Doi vdi vua ximang: 

X = -^xl000 (1) 

kR x 

+ Doi v6i vua ximang - voi: 

- Luang dung ximang duqc tinh nhu cong thuc (1). 

- Luang voi nhuyen duac xa dinh theo cong thCrc: 

V N = 170(1 -0.002X) 

Trong do: 

X - luong ximang cho 1 in' cat, kg; 

R v - mac vua yeu cau, daN/cm 2 ; 

R x - mac ximang, daN/ cm 2 ; 

K - he so phu thu6c vao chat luemg cua cat va phuomg phap xac dinh mac 
ximang; 

V N - luong voi nhuydn dung cho 1 m 3 cat, lit. Khoi luemg the tich cua v6i 
1400kg/m 3 . 

Mac ximang va luemg dung ximang anh huomg rat ldn den mac vua. De 
kiem tra thong qua miu thu va dinh muc. 

• Thi cong khoi xay: Thi cong kh6i xay theo ban ve thiet ke duac duyet. 

+ Chuan bi mat bang va nen mong. 

+ Chuan bi gach hap chuan, nhao tron vua. 

• Giam sat: Do deo cua vua phai phu hop, do no nude cua gach, mach day 
vua, chong chong mach, do phang va thang cua khoi xay. 
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6.4.3. Kiem tra trirdc khi thi cong 

- Vat lieu: Cac loai vat lieu su dung cho cong tac xay trat d cong trudng 
can dugc kiem nghiem chat lugng. Ximang, voi, cat, nude, phu gia, gach 
phai dap ung cac yeu cau theo can cut ky thuat quy dinh. 

- Thanh phan vua: Phai co thiet ke thanh phan vua dung bang va: lieu 
dugc cung cap phu hgp yeu cau ve do deo va cudng do vua, dong thdi dam 
bao san lugng vua. Du phong ve cudng do vua cho sai so thi cong nen lay 
10- 15%. 

- Chap nhan vat lieu, thanh phan vua: khi cac bien ban thu nghien cho 
ket luan la phu hgp. 

6.4.4. Giam sat thi cong 

- Thanh phan me tron: Tren co so thanh phan vat lieu dung cho m)t nT 
vua, ta tmh cho mot me tron thuc te can tinh den do am vat lieu. Kh tfnh 
lugng vat lieu cho me tron d hien trudng can tinh so nguyen bao xinang. 
Khi che tao vua can giam sat de dat do deo thich hgp. 

- Dam bao gach no nude khi xay bang vua ximang. 

- Khoi xay gach phai dam bao nguyen tac: Ngang - bang; dung - tiang; 
mat - phang; goc - vuong; mach khong trung; thanh mot khoi dac chac. 

- Thdi gian vua song: vua ximang; vua ximang - voi phai dugc dung 
het trude khi bat dau dong cung; khong dung vua da dong cung hoac via da 
kho tron them nude. Neu vua bi phan tang, can phai tron lai cain than tii chd 
thi cong. 

- Khoi xay, mat trat bang vua ximang phai dugc bao dudng nhu doi voi 
khoi b£ tong. 

- Mau thu nghiem cudng do vua dugc lay ngay tai chd. Do deo cui vua 
phai kiem tra trong qua trinh san xuat va ngay tai hien trudng xay. 

6.4.5. Nghiem thu 

- Kiem tra ho so: Phieu chap nhan vat lieu (ximang, voi, cat, gach), Dhidu 
thanh ph£n vQa, phieu thu cudng do vua thi cong. 

- Phieu nghiem thu khoi xay: khi khong vi pham cac yeu cau neu d 64.4. 

- Tinh trang be mat trat: dat yeu cau. 
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6.5. giAm sAt CHAT LUONG vOA dac biet 

6.5.1. Vura trat chong tham 

Vua chong tham thuang dupe chi dinh trat lang bao boc ket cau chiu 
nude khong co do an mon hoac do an mon khong dang ke. Vua chong tham 
thuang dung la vua ximang hoac vua ximang co phu gia chong tham. 

Cac yeu cau doi vai vua trat chong tham truac het bao gom cac yeu cau 
nhu doi v6i vua trat ximang thong thuang va bo sung cac yeu cau sau: 

1. Kiem tra tricoc khi thi cong 

Vat lieu va thanh phan \ ua: 

+ Xi mang: Su dung xi mang cac loai sau: PCB-30, PCB-40 (theo TCVN 
6260-1997) hoac PC-30, PC-40, PC-50 (TCVN 2682 - 1999). 

+ Cat: Su dung cat thich hap nhat khi mo dun do ldn tu 1,0 den 2,0, co 

the sir dung cat hat Ion song phai sang bat hat tren 2,5 mm. 

+ Phu gia: Phai tuan theo quy dinh cua thiet ke va chi dan cua nha san xuat. 

+ Phai co phieu thiet ke thanh phan cap phoi vua va ket qua thu nghiem 

2. Giam sat thi cong 

- Thai gian thi cong: phai dam bao trong thbi gian vua chua bi kho, yeu to 
nay phu thuoc vao loai va ty le phu gia sir dung trong vua. 

- Mach ngung: khi thi cong tiep phai co lap ket noi, thuang la xi mang 

tron phu gia dang latex. 

- Lop to mau: 

+ Dung xi mang nguyen chat, xi mang pha phu gia. 

+ Dung vua che tao san. 

Doi vdi viec chong tham thi lap to mau quyet dinh nhat tdi chat luang 
chong tha'm nu6c. 

3. Nghiem thu: Be mat sau khi trat chong tham phai dong deu, kh6ng co 
khuyet tat be mat. Trong mot so truang hap can tien hanh thu nu6c. 

6.5.2. Vura chen khong co 

1. Kiem tra tritoc khi thi cong 

- Phieu thu: thanh phan pha tron, do chay, san luang, cuang do, do co 
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- Cong nghe thi cong phu hop: 

+ Rot 
+ Bom 

2. Gidm sat thi cong 

* Ty le nudc/chat kho, do dong deu cua vCra sau khi tron 

* Dp day khoi do chen 

* Lay mdu thu cuong dp (theo ngay thi cong hoac theo cau kien khi co 
khoi do 1cm). 

3. Nghiem thu 

* Chap nhan thanh phan va cong nghe thi cong. 

* Dp ddy khoi do chen. 

* Phieu thir cuotag dp, dp co ngot. 

6.5.3. Vtira phun kho 

Thucmg dung xi mang va cat kho tron nu6c ngay d£u voi phun va diir.g ap 
lire khi nen ban dinh len be mat. 

/. Kiem tra trade khi thi edng 

* Vat lieu, thanh phan vat lieu dap ung chat lirong theo yeu cau TCVN 
hien hanh. 

* Cong nghe, thiet bi thi cong, an toan dien, khi nen. 

2. Gidm sat thi cong 

* Dp dm phu hop vat lieu, cdp phoi vua kho, dp tron dong deu. 

* Van hanh thiet bi, chuan bi b6 mat phun, giao san edng tac. 

* Dp dac chdc cua Idp vira phun, chieu day ldp phun 

* Bao du5ng dm theo thdi gian. 

3. Nghiem thu 

* Cha'p nhan thanh phdn edng nghe. 

* Dp dac chdc deu cua I6p vua phun. Chieu day phun theo thiet kP. 

* Phieu thu cuong dp vua phun. Lay mdu vua phun thuc te, kiem tia dp 
hut nude, cubng dp nen va cac chi tieu thiet ke yeu cdu. 
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6.6. GlAM SAT CHAT LUONG COT THEP BE TONG 

6.6.1. Thong tin can biet 

/. Thep cot be tong do Viet Nam san xudt 

Tieu chuan san phaim: TCVN 1651 - 1985; 

Phirong phap thu: 

+ Thu keo: TCVN 197- 1985. 

+ Thu uon: TCVN 198- 1985 

* Phan loai thep theo cuang do: 

+ Thep tron iron la nhom C -1 co cubng do thap. 

+ Thep tron gai la nhom C - II co cubng do trung binh, thep nhom C - III 
co cuang db cao. 

Cach nhan biet: 

+ Theo ky hieu noi in tren cay thep (each 0,8m den 1,2 m ky hieu lai 
duac lap lai). 

+ Ky hieu thep cua mot so cong ty thep Viet Nam dat tieu chuan 
ISO - 9002 theo bang 6.12, cac chi tieu chat luong theo bang 6.13. 

* KIch co: 0)6, 0>8, (DIO, 012, 014, 016, 018, 020, 022, 025, 028, 
032, 036, 040 

2. Thep cot be tong nhap ngoai 

Tieu chuan san pham va phuong phap thu theo bang 6.11. 

* Thep nhap ngoai gom cac ngu6n: Nhat, Nga, Tho Nhi Ky, Han Quoc, 
Italia, Singapo, Hong Kong, Phap, Malaixia, Indonexia.. 

* Phan loai thep theo cuang do: 

+ So loai thep cua cac nuac deu co thep tron tran va thep gai; 

+ So nhom thep cua cac nude co khac nhau (tu 2 4- 10 nhom vdi kfch 
cb tu 06 4- 040 va to han). 

+ Cuang do cua mot so nhom thep tuang duang vdi thep Viet Nam. 

+ Cudng do cua mot so nhom thep cao hem thep Viet Nam. 

Cac chi tieu chat luomg thep nh|p mot so nude xem bang 6.13. 
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Bang 6.11. Tieu chuan san phaim va tieu chuan phirang phap thur 
cua mot so nude cho thep cot be tong 



Tieu chu£n san ph^m 

Tieu chuin phircmg phap thur 

S< 

IT 

Thu keo 

Thu uon 

Thu u6n lai 

it Ban 

JIS G3112:91 

JIS Z 2241 

JIS Z 2248 

- 

+ > 

dii 

tu 

ch 

1 

+ 1 
lay 
lug 
thej 

'Jga 

GOST 5781 - 82 

GOST 5781 - 82 

GOST 

5781 - 82 

- 

Vnh 

BS 4449 - 97 

BSEN 10 002- 1:90 

BS 4449: 97 

BS 4449 : 97 

hap 

NF A35 -016: 86 

NF A03 - 151 

NF A35 -016 - 86 

NFA35-016-86 

Vly 

A STM A615/A615 - 96a 

A STM A370 

ASTM A370 

- 

Uc 

AS 1302 - 1991 

AS 1302 - 1991 

AS 1302 - 1991 

AS 1302 - 1991 

SO 

ISO 6935 -2-91 

ISO 6892 - 84 

ISO 10065 - 1990 

ISO 10065- 1990 



Cach nhan biet: 

+ Theo ky hieu noi (M6i hang san xuat co cac ky hieu rieng) in tren cay 
thep (cu each khoang 0,8 m den 1,2 m ky hieu lai dupe lap lai). 

+ Theo quy each ghi trong tieu chuan san pham cua moi nude. 

6.6.2. Thirc te thep cot be tong su dung 6 Viet Nam 

1. Thep san xuat trong nu&c 

* Cac co so san xuat thep: Trong nuoc co 56 doanh nghiep san xuat thep 
cot be tong gom cac doanh nghiep vdi quy mo to, nho khac nhau. Tir thu 
cong den hien dai. 

* Trong do co 8 doanh nghiep da duqc cap chung chi ISO - 9002 theo 
bang 6.12. 

Bang 6.12. Cac san pham thep cot be tong (Cong ty thep Viet Nam) 

dupe catp chung chi ISO - 9002 


TT 

Ten cong ty/ten loai thep 

Ky hieu tr6n 
cay thep 

Khoang each giua 

2 ky hieu 

■ 

VINAUSTEEL (Thep Viet - Uc) 

V - UC 

950 - 1050 mm 

a 

VSC - POSCO (Thep Viet - Han Quoc) 

VPS 

1000 - 1200 mm 

3 

Cong ty Gang thep Thai Nguyen 
+ Nhom Cl (Tran) vli ClI (Gai). 

+ Nhom CIII (Gai) 

TISCO 

TISCO 


4 

Cong ty thep VINAKYOEI 
(thep Viet Nhat) 


1000 - 1162 mm 

5 

Nha may can thep mien Trung 
(Thep mien Trung) 

MT 

840 - 870 mm 

6 

Cong ty thep Mien Nam 
(Thep mien Nam) 

V 

950 - 1050 mm 

7 

Cong ty thep Tay Do 




Cong ty NASTE ELVINA 
(Thep Viet - Sinh) 


820 - 880 mm 
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Thep thu cong: 

De nhan biet thep thu cong can luru y mot so dau hieu sau: 

+ Khong co ky hieu tren cay thep. 

+ Nhai ky hieu cua cac doanh nghiep khac da duoc cap chung chi. 

+ Mau sdc luyen can: mau khong deu tren cay thep, mau do gaci, cac 
cay trong ciing 16 hang khong deu ve hinh dang. 

+ Tren doc cay thep con 16 nep cuon khi can. 

+ Do ovan ldn, gai khong noi hoac qua noi tren cay thep, duor.g gai 
khong to ma manh hon thep chucin nhieu. 

2. Thep nhap cua nud'c ngoai 

* Nhan bi£t: 

+ Cac ky hieu tren cay thep khac voi cac ky hieu neu a tren. 

+ Cac ky hieu cua thep ngoai da durqc sir dung 6 Viet Nam: SS, SL, HK, 
IS, MS, TS...; 

Cac chi tieu chat luong theo bang 6.13. 

6.6.3. Kiem tra chat lirgrng 

/. Tieu chuan chat litctog 

* Tieu chuan chat luong xem bang 6.13 

* Chumg chi cua nha san xuat, phieu thtr cua phong thf nghiem: 

+ Xem chumg chi cua nha san xua't. 

+ Xem phi6u thu cua phong thi nghiem 

* Ki^m tra ducmg kinh, sir phu hop tinh chat co ly va thanh ph^n hoi, kha 
nang han. 

+ Ki^m tra ducmg kinh: 

Thucfc cap chi la udc tinh: [d(trong gai) + d(ngoai gai)]/2 

Theo c6ng thdc: d lhirtdo = 4,027. Vq/T , mm 

Trong do: Q - trong luomg tinh bang gam cua doan thep kiem tra. 

L - Chieu dai tinh bang cm cua doan thep da can 6 trei, yeu 
cau kiem tra tren L m , = 50 cm. 
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ng 6.13. Cac chi tieu chat luong cua mot 



tieu chuan thep cot be tong ciia Viet Nam va cac ni 


Cac chi tieu ca ly 


Do dan 
dai 

Duong ki'nh 
uon 

Goc 

uon 

Goc uon va 
uon lai 

%, min 

Theo D 

Do 

Do xudi/do 
nguoc lai 

5 

6 

7 

8 

25 

0,5D 

180 

- 

19 

3D 

180 

- 

14 

3D 

180 

- 

25 

0,5D 

180 

- 

19 

3D 

180 

- 

14 

3D 

90 

- 

20/24 

3D 

180 

- 

18/20 

3D(D < 16),4D 

180 

- 

16/18 

3D(D < 16),4D 

180 

- 

16/18 

3D(D< 16), 4D 

180 

- 

18/20 

3D(D < 16), 4D 

180 

- 

16/18 

5D 

180 

- 

12/14 

5D(D < 25), 6D 

180 

- 

22 

2D(u6n) 
3D(uon lai) 

180 

45/23 

12 

3D(u6n) 
5D(u6'n lai) 

180 

45/23 


Bang 6.13 (tiep 


1 

2 

3 

4 

5 

6 

7 

8 


Grade 

300 

500 

li; 

3,5D(D< 16) 

180 

- 


40 

Min 

Min 

12 

5D(D = 19) 




Grade 

420 

620 

7; 8 

3,5D(D < 16) 

180 

- 


60 

min 

min 

9 

5D(D = 19, 22,25) 



M A615 





7D(D = 29, 32, 36) 








9D(D = 43, 57) 




Grade 

520 

690 

6; 7 

5D(D = 19, 22, 25) 

180 

- 


75 

Min 

Min 


7D(D = 29, 32, 36) 








9D(D = 43, 57) 




RB 300 

300 min 

330 min 

16 





RB 400 

400 min 

440 min 

14 




6935 - 2 

RB 500 

500 min 

550 min 

14 

160- 180 

90/20 



RB 400W 

400 min 

440 min 

14 





RB 500W 

500 min 

550 min 

14 





Fe E400-1 

400 min 

440 min 

14 





Fe E400-2 

400 min 

440 min 

12 


180 


.35-016 

Fe E400-3 

Fe E500-1 

400 min 

440 min 



90/30 


500 min 

550 min 

12 




Fe E500-2 

500 min 

550 min 

8 


| 



Fe E500-3 

500 min 

_ 1 

550 min 

- 






Kiem tra su phii hap tfnh chat co ly va thanh phan hoa hoc, kha nang han: 

+ Thong thudng, thep col bo long chi kiem tra tinh chat co ly. Tuy nhien 
khi co nghi ngd vi chat lupng (ciro'ng do qua cao, thep khong chay, do deo 
kem), thi bo sung phan tich thanh phan hoi de khing dinh phu hop voi 
tieu chuan. 


+ Theo TCVN 1651 - 1985 thep cot be tong co tfnh han tot. Tieu chuin 
thep cot be tong cua mot so nude co tfnh han d cac mire: tot dat yeu cau, 
kem, dac biet con co nhom thep khong cho phep han. De khang dinh kha 
nang han cua thep cot, cin xac dinh ham luqng cac bon tirong duong C c theo 
cong thurc sau: 



(C + Mn) (Cr + Mo + V) (Ni + Cu) 

5 -+---^ + ^-— L A%) 

6 o 15 


Trong do: C, Mn, Cr, Mo, V, Ni, Cu la ham luong (%) cac nguyen to hoa 
hoc phan tich dupe tu miu thep cot. 

Kha nang han dupe quy dinh bang C c ^ C cmax ghi trong tieu chuan 
san phim. 

• Tinh trang bao quan, danh gi be mat trude khi lap dat 

Thep d cong trinh phai dupe ke xep bing phing noi kho rao, ke xep 
khong lam cong venh cay thep, phai co bien phap che mua. 

Neu thep bi ri, truoc khi hip dat phai lam sach bang cac phuong phap co 
hoc de khong anh hudng den tfnh chat hoa ly cua thep. 


• Chap nhan cho phep su dung thep cot de thi cong. 

+ Co chirng chi cua nha san xuat. 

+ Co bien ban lay miu va niem phong vdi su chung giam giua cac ben co 
lien quan de dua di kiem tra chat lupng (du so lupng miu theo khoi lupng 16 
hang va tieu chuan quy dinh, clu cluing loai, m6i dpt hang ve den cong trinh 
dCu phai tien hanh lay miu) 

+ Co phieu ket qua thir cua phong thi nghiem. Tieu chu^n thi nghiem phai 
phu hop yeu ciu ky thuat va yen cau thiet ke cho cong trinh hay hang muc. 

+ Kiem tra xuat xu san phani va kiem tra bao quan tai cong trinh: co mac 
dting hang hoa trong tong bo thep phu hop chung chi nha san xuat; Kiem tra 
kv hieu tren cay thep de ngan ngua hang gia tron vao. Kiem tra ke xep bao 
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quan tai cong trinh (Kho rao, bang phang, co che mira, trudc khi sir dung neu 
bi ri phai dupe lam sach bang cue plurang phap co hoc) 

6.7. GlAM SAT CHAT LUONG NGOI LOP, TAM LOP 

6.7.1. Thong tin can biet 

• Mot so loai ngoi: 

+ Ngoi dat set nung 

+ Ngoi xi mang - cat. 

+ Tam lop xi mang amiang. 

+ Tam lop be tong cot soi thuc vat. 

+ Tam lop bang ton liron song. 

+ Tam lpp ton Austnam v.v... 

• Dac trimg ky thuat va chat lupng san pham 

+ Doi vPi cac loai ngoi lpp: tai trong uon gay theo chieu rong vien ngoi, 
thori gian xuyen nude, khoi lupng mot met vuong ngoi 6 trang thai bao hoa 
nuoc va cac thong so ktch thuoc. 

+ Doi vdi tarn lpp lupn song xi mang amiang, tarn lpp be tong cot sci thuc 
vat: tai trong uon gay theo chieu rong tarn song, then gian xuyen nude, khdi 
lupng the tich va cac thong so ktch thude. 

+ Doi vdi cac tarn lpp bang ton: chieu day ton, cac thong so kfch .hude, 
Idp phu... 

6.7.2. Kiem tra chat lupng 

• Tieu chuan chat lupng: 

+ TCVN 1452 - 1995 Ngoi dat set nung - Yeu cau ky thuat. 

+ TCVN 1453 - 1986 Ngoi xi mang - cat. 

+ TCVN 4432 - 1992 Tam song amiang ximang - Yeu cau ky thuat. 

• Chung chi cua nha san xuat, phieu thu trong phong thi nghiem. 

• Kiem tra thuc te: 

+ Ngoi: Tieng go, ranh dan nuoc, do lap ghep. 

+ Tam lpp song: do day tarn, bude song, kha nang chiu uon. 

+ Ton song: do day ton va kich thude hinh hoc. 
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* Chap nhan, cho phep sir dung vat lieu lap. 

Khi co chung chi ciia nha san xuat hoac phieu kieim tra chat lirgng thay 
phii hap tieu chuan chat lirgng yeu cau. Kiem tra thtrc te co sir phu hgp chat 
lirgng vat lieu cung cap vai chat lugng iru\u vat thi nghiem. 

6.8. GlAM SAT CHAT LUDNG SON - VOl 

6.8.1. Thong tin can biet 

* Loai son quy dinh sir dung (quel voi, son xi mang, son silicat, son huu 
ca, san bi turn, bi turn cao su...) 

* Khai niem ve san: san la mot hgp chat gom nhirng thanh phan sau: 

+ Chat tao mang. 

+ Dung moi pha loang hoac nuoc. 

+ Bot mau, chat don. 

+ Chat hoa On, lam kho. 

Ngoai ra con co cac chat khac nhu chong moc, chong mat mau, ky nirac... 

Loai son diroc goi dira vao chat tao mang. 

Tuy theo muc dich sur dung: trang tiT, brio vC, chong thain... ma nguai 
thiet ke quyet dinh dung loai san cho phu hap va kinh te. 

* Dac trirng ky thuat, tmh chat chat lugng san pham. 

+ Khi tiep nhan son can kiem tra d6ng bo: Idp lot, lap phu, dung moi kem 
theo va cac phu gia neu co. 

+ Tat ca cac loai san deu phai a trang thai bao bi nguyen, co du ky hieu 
nra hang hoa, nha san xuat, ngay thang xuat xuang cung nhu huang dim sir 
dung ciia nha san xuat son. 

+ Sir dung dung yeu criu thiet ke: 

- Mau sSc 

- Phuang phap son: quet, lan, phun... 

- So lap, thir tu tung 16p. 

- Chieu day lap sau 

- Do bao phu 
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- Thai gian thi cong (tuy thuoc loai c6 quy dinh) 

- Thai gian kho 

6.8.2. Kiem tra chat lurgng 


1. Thi trud'ng san va tinh chat chat hcang 

Hien nay thi trudng san trang tri, san bao ve cong trinh a Viet Nam da 
dang va phong phu. San nhap ngoai, lien doanh hoac san xuat trong nirac. 

Mot vai loai son hien nay dang dirge sir dung: San Nippon (Nhat), Dulux 
(Anh), Kova (My hap tac), Jotun (Phap)... 

Son san xuat trong nuac nhir san cua Cong ty son Tong hop, Cong ty son 
Ha Noi, Cong ty son Hai phong, Cong ty son Bach Tuyet cua Thanh pho 
Ho ChfMinh... 


Ve tinh chat, chat lugng cua cac loai son cung rat khac nhau tuy theo muc 
dfch sir dung. San trang tri cong trinh ben ngoai phai ben v6i thcri tiet, reu 
moc... San trang tri trong nha phai dam bao khong doc hai, ve sinh moi 
trudng cho nguai a. San bao ve sat thep khoi bi ri. San g6 vira bao ve, vira 
tao mau s^c thfch hap cho cong trinh, san chong tham, son phat quang, son 
phan quang dung cho giao thong... 

Chumg chi cua nha san xuat: Phu hap vai yeu cau chat lugng doi vdi tung 
loai son va muc dich su dung. 


2. Kiem tra chat hcang thuc te 

Doi vdi cac loai son lira chon de su dung co the kiem tra chat lugng thuc 
te bang each: 

+ Thi nghiem tai phong thi nghiem, kiem tra lai cac tinh nang ca ly hoa 
cua hang da dua ra theo cac tieu chuan sau: 


TT 

Chi tieu thi nghiem 

So hieu tieu chuain 

■ 

Xac djnh do min 

TCVN2091 - 1993; ASTM 1210; 

ISO 1520 

2 

Xac dinh do nhot 

TCVN 2092 - 1993; ASTM D 1200; 

ASTM D 5225 
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TT 

Chi tieu thf nghiem 

So hieu ti^ti chuain 

3 

Xac dinh ham lirqng chat ran va 
chat tao mang 

TCVN 2093 - 1993; A STM D 2369; 

A STM D 1353 

4 

Xac dinh do phii 

TCVN 2095 - 1993 

D 

Xac dinh do kho, thdi gian kho 

TCVN 2096 - 1993; A STM D 711 

1 

Xac dinh do bam dinh cua maing 

TCVN 2097 1993, A STM 4541 - 95 

ISO 4624 

7 

Xac dinh do ben uon cua man;g 

TCVN 2099- 1993; ISO 1519 

8 

Xac dinh do ben va dap cua mang 

TCVN 2100 - 1993; A STM D 2794 

ISO 62" 7 2 

9 

Xac dinh ty trong cua son 

A STM D 1475 1998; ISO 2811 

10 

Xac dinh do cung cua mang 

ASTM D 4366; ISO 1522 

11 

Xac dinh khuyet tat ctia mang son 

A STM G 62 

12 

Xac dinh chieu day mang son kho 

ASTM D 1186; ASTM D 1400 

ASTM D 4138 

13 

Xac dinh do bPn hoa chat c ua 

mang son 

ASTM F 483 - 1998; ISO 11997 -1 

14 

Xac dinh do phan hoa cua ma ng son 

ASTM D 4214 

15 

Xac dinh do rua troi cua man;g son 

A STM O 2486 

16 

Xac dinh do bSn nuoc cua mamg setn 

ASTM D 870 

17 

Xac dinh do ben nhiet aim cuai 
mang son 

ASTM D 2247; ASTM D 1735 

18 

Xac djnh dp ben dung moi cu.a 
mang son 

ASTM D 2792 

19 

Xac dinh mau sac 

TCVN 2102- 1993 


+ Thf nghiem tai hien trirong 

- Bang mat: Dieu quan trong: dau lien can liru y do sach cua nen anh 
hirong rat 1cm den chat lirqng cuta mang son. Neu n6n khong sach se lam 
giam do bam dinh cua mang son, son d6 bi bong troc. 

Sau khi son xong can quan sat do bang, do dong d£u, mau sac. 
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- Bang tay: Kiem tra do kho cua mang son 

- Bang phuang tien: 

Xac dinh do bam dmh cua mang son vdi nen (Theo ASTM D 4541 - 1995 
hoac TCVN 2097 - 1993) 

Xac dinh chieu day ldp son (Theo ASTM D 1186 - 1993) 


* Sua voi che tao tai ch6 

Quet voi la each lam dep va bao vd ngoi nha co tir lau 6 nude ta vi the 
gidi. No co uu diem la re tien, dd sir dung, dd dang tao ra mau sac theo y 
muon va dd lam lai khi can. Song no cung co nhieu nhupc diem nhu dd long 
mau, chiu tac dung thdi tiet kern. 

+ Thanh phan voi quet bao gom: 

- Chat ket dinh (Sua voi) 


- Bot mau. 


- Chat chong moc (neu can) 

- Chat giu mau neu can. 


Nude ta voi thudng dupe toi trong cac ho toi sau do lay loc va dem ^uet 
nhu vay sira voi con Ifin dat cat va chua dam bao do bao phu cua canxi 
hydroxyt do do can che tao sua voi. 

Voi cue can dupe loai het bui than, dat cat dmh vao sau do dem toi De 
toi voi dat chat lupng theo yeu caiu can toi trong be xay bang gach va dupe 
danh bong bang vfra xi mang trong long be. 


Nude id' vdl nhai ia iiucc r.ach khong chua tap chat. 

Trong qua trlnh toi voi phai dam bao du nude tranh voi bi khe. Theoquy 
pham de voi trong ho toi sau mot thang mdi dupe su dung. Voi phai dupe loc 
qua ludi ioc va vai man de thu dupe voi sua trSng, sach. Dung Borne ke xac 
dinh nong do Ca(OH), cua voi sua de thu dupe chat ket dmh dong nhat. 

Sua voi dupe dong vao can, thung tranh bi cacbonat hoa trude khi quit de 
dam bao do dmh cua voi. 


* Son xi mang che tao tai chd 
Thanh phan cua son xi mang 

- Xi mang: can lira chon xi mang khong bi von cue va phai sang qua :ang 
0,02 mm 
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- Cac phu gia khac nhir chat he chc cho son bao ve thep, chat hoat tinh be 
mat cho ldp phu tudng chong tham... 

- Tron cac phu gia can thiet cho vao theo ty le xac dinh. 

Dong goi kin de dam bao chong am. Khi thi cong c£n tron them mot 
luong nude sach vao de dam do nhdt can thiet. 

* Cac san pham son bao goi s^n 

Tat ca cac san pham son san xuat trong nude va ngoai nude chu yeu la: 

+ Son vo ca: Voi, Son xi mang, son silicat... 

Mot so loai son vo co dang su dung d Viet Nam: 

Son xi mang: Barra slurry, Barrafer S cua hang MBT. 

Snow ccm cua hang SIKA. 

Creeam CR 65 cua hang HENKEL. 

Son silicat: Tren co so K,SiO, cua Nga, Na 2 Si0 3 cua vien KHCN 
xay dung. 

+ Son huu co: Chat tao mang la cac hop chat huu co polime nhu: acrylic, 
vinylic, alkyd, polyuretan, epoxy, bitum 

- Son tren co so acrylic nhu: 

Wealhcrbond cua hang sem Nippon 

A 915 - Line, 55 - D - 2000 cua hang son Dulux. 

K - 771, K - 260, K - 5500 cua hang son Kova 
Cretec CT - 44 color cua hfm« ; Henxc i 
S.AC.PT cua Cong ty Son tong hop Ha Noi. 

- Son tren co so vinylic nhu: 

Nippon vinil silk, vinylex 5000... cua hang Nippon. 

A - 913 - line cua hang Dulux 
K - 871 cua hang Kova. 

- Son Alkyd: 

Bodelax 9000 cua hang Nippon. 

KL - 2 cua hang Kova. 

SAK - P, SAKP1 cua Cong ty Son tong hop Ha Noi. 
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San polyurethane: 

Copon polyurethane cua hang Nippon 

SU - 125 cua hang Dulux. 

S.PU.P1 cua Cong ty San tong hap Ha Noi. 

- San Epoxy: 

Copon E.P.4, E.P.9 cua hang Nippon. 

Mastertop 1110 cua hang MBT. 

SEP.l cua Cong ty San t6ng hap Ha Noi 

IBEP cua Vien KHCN Xay dung 

San bi turn: 

Creplast CP 41 cua hang Henkel. 

BCSH cua Vien KHCN Xay dung. 

Chung nhan cho phep sir dung vat lieu son voi vao cong trinh. 

+ Can cur chung chi cua nha san xuat 
+ Can cur kiem tra chat luong thuc te 

6.8. PHU LUC 

Phu luc 6.1. Cac phuang phap thir tinh chat ca ly cua xi mang 

7. Yeu cau chung ve phep thu ca ly cua xi mang (theo TCVN 4029 - 1985) 

* Khoi lugng mSu thu xi mang lay tir mot 16 it nhat la 20 kg. Lay iO kg 
dem thu, con 10 kg giu can then trong 2 thang de thir lai khi can thiet. Neu 
lay miki tu xi mang da dong bao thi lay it nhat trong 20 bao nam rai ac 6 
nhieu nai, m6i bao lay khoang 1 kg roi dem tron deu vai nhau. 

* Phuang phap lay mau xi mang trong cac bao ximang: ma mieng bao, 
dung ong chuyen dung xuc doc bao lay mau ra roi gap mieng bao lai. 

* Nhiet do trong phong thi nghiem va phong duang ho mlu phai bao dam 
27 ± 2°C va phai ghi vao so thi nghiem. 

* Truac khi thu, xi mang, cat, nuac, khuon mau can dugc dam bao dung 
nhiet do trong phong thi nghiem. 

* Nu6c de thu va bao duang mau thir phai la nude may thong thu'mg, 
khong dung nude gieng. 
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2. Xac dinh khdi luang rieng cua xi mang (theo TCVN 4030 1985) 

3. Xac dinh do min cua bot xi mang bang phitong phap do be mat rieng 
(theo TCVN 4030 1985) 


• Thiet bi thu 

+ Dung cu xac dinh be mat 
rieng (hlnh PL6.1) 

+ Dung cu xac dinh khdi luang 
rieng (hlnh PL6.2) 

+ Can co do chfnh xac tdi 0,0lg 


3 



1. Ong dung niau tin nghiem; 2. Ap kehai; 
3. Van dieu clu’nli; 4. Bo phan dieu chinli; 
5. Ngtion ha dp kin 




4. Xac dinh do min cua bot xi mang bang phitong phap sang (theo 
TCVN 4030 - 1985). 

5. Xac dinh do deo tieu chuan, thoi gian dong kit va tinh on dinh the 
tic(theo TCVN 6017 -1995; ISO 9597 - 1989(E)) 


a) Thu do deo tieu chuan vd liuh gian dong ket 
• Thiet bi thir (hlnh PL6.3) 
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Hinh PL6.3: 

1. Thanh duty; 2. Lo tnfot; 3. Vit clieu chi'nh; 4. Kim chi vach; 

5. Thudc chia do; 6. Kim vika; 7. Khdu vika, 8. Ban de dung cu vika. 

Dung cu Vika d6 xac dinh do deo chuan va thoi gian dong ket cua xi mang: 

* Mat chieu khi vanh khau a vi trf dung thang - khi xac dinh thoi gian bit 
dau dong ket. 

* Vanh khau dat nguoc nhin thdng - khi thu thoi gian ket thuc dong ket. 

* Kim to - thu do deo tieu chuan. 

* Kim nho - thu thai gian bdt dau dong ket. 

h) Xac dinh tinh on dinh the tich cua xi mang 

* Thiet bi thu: Khuon Losatolie duoc lam bang thep khong ri. Khe ho 
giira hai mep khuon khong duoc ldn hon 0,5 mm. 



Hinh PL6.4 
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6. Xdc dinh do ben uon vd nen cua xi mang (theo TCVN 6016 - 1995; 
ISO 679 - 89 CE) 

a) Dae diem cua phifong phap 

* Xac dinh cubng do uon va nen tren m§u kfch thubc: 40x40x160 mm. 

* Mau duoc due tir vCra deo vdi ty le: X/C = 1 : 3; ty le N/X = 0,5. 

* VCra duoc iron bang may va len chat bang may dCin. 

* Mau duoc bao duong 24 gib trong khong khi am va thao khuon roi 
ngam ngap trong nubc cho den khi dem thir do ben (27 ngay trong nubc). 

b) Phong tin nghiem 

* Phong thf nghiem luon giu nhiet do t°= 27 ± 2°C, do am la W 5= 50%. 

* Phong bao duong luon giu nhiet do t°= 27 ± 1°C, do am la W 3=90%. 

c) Thiet bi 


.. . , . ,. cn ,r ni Bang PL6.1. Kfch thiroc 16 sang R 20 

Sang thu nghiem (ISO 2591 _ & 


va ISO 3310 - 1), kfch thubc mat 

Loai 

Kfch thubc danh nghla 

sang theo ISO 565 (loai R 20) 


cua 16 sang, mm 

xem bang PL6.1. 


2 

- May Iron vua xi mang hinh 


1.6 

Pl.6.5 

R 20 

1 



0,5 



0,16 


: 

J 

0,08 
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- Chao hinh chom cau va bay phai dam bao theo TCVN 4031 - 1985 

- Ban diin va khau hinh con tieu chuan hinh PL6.6 



Hinh PL6.6 

1. Be may; 

2. Cam; 

3. Phan chuyen dong; 

4. Tam kinh hinh frdn; 

5. Can hinh con tieu chucii; 

6. Pheu cho vUa vao khau 

7. Bo plian dinh tarn. 


- Khuon 40 x 40 x 160 mm hinh PL 1.7 

- Ban rung tao mSu: De d£m vira xi mang a trong khuon, ban run| phai 
dam bao do dao dong thSng dung v6i bien do 0,35 ±0,03 mm va tan ;o dao 
dong trong mot phut 200 - 300. 

- Thiet bi xac dinh gidi han ben uon phai co toe do trung binh naig tui 
trong (5 ± l).10 5 N/m 2 . Cac true goi va true truyen tai trong phai tha song 
song. 

- May nen: may nen co tai trong gi6i han 20 ± 50 tan. May nen can :o goi 
d5 di dong hinh c£u va dung cu de dinh vi cac tarn ep ty len mau thu. 

- Tam ep: tarn ep dat sat vao mau thu de truyen tai trong tai mau tlu khi 
nen. Be mat phai phang, nhln. 
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Hinh PL6.7 


Phu luc 6.2. Cac phuong phap thu Ifnh chat eo ly cua cot lieu nho cho 
be tong va vfira xay dung 

1. Phitong phap lay mdu cat (theo TCVN 337 - 1986) 

Lo cat la khoi cat do mot ca so san xuat trong mot ngayvadirofc giao nh&n 
cung mot luc. Neu cat duoc san xuat theo tong c5 hat rieng biet thi 16 cat la 
khoi lircmg cat cua cung mot cd hat duoc san xuat trong m6t ngay. Lo cat 
trong cac kho co khoi lirong khong qua 500 tan (350 m 3 ). 

Khoi luong rMu thu va cac phep thu theo bang PL6.2. 


Bang PL6.2. Khoi luong miu va cac phep thu 


TT 

Ten phep thir 

Khoi lucmg m6t mau thi nghi6m, kg 

1 

2 

3 

1 

Xac dinh thanh phan khoang vat 

Theo TCVN 338 - 1986 

2 

Xac dinh khoi lircmg rieng 

0,03 










Bang PL6.2 (tiep thw) 


/ 

2 

3 

■ 

Xac dinh khoi luang the tich xdp va 
do xop 

5-10 (tuy theo ham luong soi 
trong cat) 

D 

Xac dinh do am 

1 

5 

Xac dinh ham luang ca hat va mo 
dun do lan 

2 

6 

Xac dinh ham luang chung bun, 
bui, set 

2 

7 

Xac dinh ham luang set 

0,5 

8 


0,25 

9 

Xac dinh ham luang sunfua trioxit 
(So 3 )' 

0,40 

10 

Xac dinh ham luang mica 

0,30 


2. Phuang phap xac dinh khoi Itfong rieng cua cat (theo TCVN 339 -1986) 
• Thiet bj thir gom: 

a) Binh khoi luang rieng 

b) Can ky thuat voi do chinh xac 0,01 g 

c) Binh hut am 

d) Tu say 

e) Bep each cat hoac bep each thuy. 

3. Phuang phap xac dinh khoi luang the tich xdp va do xop (theo 
TCVN 340 -1986) 

Thiet bj g6m: 

a) Ong dong dung tich 1 lit 

b) Can ky thuat 

c) Tu say 

d) Thu6c la kim loai 

e) Loai sang co kich thirefe mdt sang 5 mm. 

4. Phuang phap xac dinh do dm cua cat (theo TCVN 341 - 1986). 
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5. Phicang phap xac dinh thanh phan hat va mo dun do Ion (theo 
TCVN 342 -1986) 

Bo sang tieu chuan co kich thiroc mat sang: 10; 5; 2,5; 1,25; 0,63; 0,315; 
0,14 mm. 

Thanh phan hat cua cat sau khi xac dinh duoc ghi theo bang PL6.3 va 
dupe bieu diin bang bieu do duong cong gap khuc nhu hinh PL6.8. 



0.14 | 0,63 1,25 2.5 5 

0 315 

Kich thifdc mat sang (mm) 

Ilinh PL6.8 

6. Xac dinh ham luong chung bui, bun, set (theo TCVN 343 - 1986). 

7. Xac dinh ham luong set (theo TCVN 344 -1986). 

8. Xac dinh ham luong tap chat huu co (theo TCVN 345 - 1986). 

9. Xac dinh ham luong mica trong cat (theo TCVN 346 -1986) 

Cat dung cho be tong nang phai dung theo quy dinh a bang PL6.4. 

Cat dung cho vua xav dung phai dam bao yeu cau trong bang PL6.5. 





Bang PL6.4 


TT 

" " ' 

Ten cac chi lieu 

Mire theo mac be tong 

< 100 

150-200 

>200 

1 

Set, a set, cac tap chat khac 0 dang cue 

Khdng 

Khdng 

KhCng 

2 

Lugng hat tren 5 mm, tinh bang % 
khoi lugng cat khdng Ion hem 

10 

10 

1C 

3 

Ham Itrong muoi goc sunfat, sunfit 
tinh ra S0 3 , tinh bang % khoi lugng 
cat, khong lorn han 

1 

1 

1 

4 

Ham lugng mica, tfnh bang % khd'i 
lugng cat, khong lorn han 

1,5 

1 

1 

5 

Ham lugng bun, bui, set, tinh bang % 
khoi lugng cat, khong ldn han 

5 

3 

3 

6 

Ham lugng tap chat huu ca thir theo 
phuang phap so mau.mau cua dung 
dich trSn cat khdng sam han 

Ma'u so 

hai 

m 

Miu 

chuin 


Bang PL6.5 


TT 

Ten cac chi lieu 

Muc theo mac vui 

<75 

:?7: 

■I 

Md dun dd ldn khdng nho han 

0,7 

1,5 

2 

Set, a set, cac tap cha't d dang cue 

Khdng 

Khoig 

3 

Lugng hat ldn han 5 mm 


Khorg 

■ 

Khoi lugng the tich xdp, tfnh bang kg/m 3 , 
khdng nho han 

1150 

1250 

5 

Ham lugng mudi sunfat, sunfit tinh ra SCL theo 
% khoi lugng cat, khdng ldn han 

2 

1 

B 

Ham luang bun, bui set b<£n, tinh bang % khoi 
lugng cat, khdng ldn han 

10 

3 

7 

Lugng hat nho han 0,14 mm, tinh bang % khoi 
lugng cat, khdng ldn han 

35 

20 

8 

Ham lugng tap chat hum ca thu theo phuang 
phap so mau, mau cua dung dich tren cat khdng 
sam han 

Mau hai 

Miu cluan 
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Phu luc 6.3. Cac phuong phap thir cot lieu ldn cho be tong 

Cac phirong phap thu cot lieu Ion cho be tong theoTCVN 1772 - 1987. 

+ M&u trung binh lay tu cac mSu cue bo, khoi lugng miu trung binh lay 
theo cb hat nhur quy dinh trong bang PL6.6. 

Bang PL6.6. Khoi Itrong mslu trung binh theo co hat 


Chi teu can thu 


Khoi lugng miu nho nhat (kg) theo co hat 
(mm) 

5 -10 10 -20 20-40 40-70 >70 


1 Xac dinh khoi lugng rieng 

Xac dinh khoi lugng the tfch 

3 Xac dinh khoi lugng the tfch 
xb'p 

Xac dinh thanh phln cb hat 

Xac dinh ham lugng bui, 
bun, set ban 

Xac dinh ham lugng hat 
thoi det 

Xac dinh ham lugng hat 
m6m yb'u va phong hoa 

Xac dinh db <im 

Xac djnh db hut nude 

Xac dinh do nen dap trong 
xi lanh: 

10 

+ 4> 75 mm 
+ <f> 150 mm 

11 Xac dinh db mai mon 

12 Xac dinh do chb'ng va dap 

13 Xac dinh ham lugng tap chat 
huu co trong soi 


0,5 1,0 2,5 2,5 2,5 








Bang PL6.6 (tiep theo) 


/ 

2 

3 

4 

5 

6 

7 

14 

Xac dinh ham luong hat bi 
dap vd tir cuoi 

0,25 

1,0 

5,0 

15,0 

- 

15 

Xac dinh Si0 2 v6 dinh hinh 

0,25 

1,0 

5,0 

15,0 

4 * 


Chu thich\ Da dam thuoc cd hat co da'u(+), trudc khi dem thu phai dap 
nho bang cd hat dung trudc no trong bang 3.1. sau do lay khoi luong mau 
bang khoi luong mau cua co hat m6i nhan duoc. 

+ Lay mau trung binh tai noi khai thac bang each chon gop cac mlu cue 
bo. Tuy theo do dong nhat cua da dam (soi) ma cur tu nua gid den 1 gid th'i 
lay mau mot lan. 

+ Lay mlu trung binh tai cac kho bang each chon gop 10-15 mau cue bo 
cho mot 16; khi da (soi) duoc de 6 bai ngoai trofi, mlu cue bo lay d cac di6m 
khac nhau theo mat bang va theo chieu cao cua cac dong. 

Theo TCVN 1772 - 1987 dung cho da dam dap tur da thien nhien, soi 
thi6n nhien, da nguyen khai va soi dam dap tur cuoi dung trong cong tac xay 
dimg. Ti6u chu£n quy dinh cac phuong phap thu de xac dinh cac chi tieu ky 
thuat sau day: 

1. Khoi lucmg rieng cua da nguyen khai, da dam (soi) 

2. Khoi luong the tich cua da nguyen khai va da dam (soi) 

3. Kho'i luong the tich xop cua da dam (soi) 

4. Do r6ng cua da nguyen khai, da dam (soi) 

5. Thanh phan co hat cua da dam (soi) 

6. Ham luong bui, bun, set ban trong da dam (soi) 

7. Ham luong hat thoi det trong da dam (soi) 

8. Ham luong hat mem yeu va phong hoa trong da dam (soi) 

9. Do dm cua da dam (soi) 

10. Do hut nude cua nguyen khai, da dam (soi) 

11. Gidi han ben khi nen cua da nguyen khai 

12. Do nen dap trong xi lanh cua da dam (soi) 

13. He sd hoa mem cua da nguyen khai 

14. He so hoa mem cua da dam (soi) 
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15. Do mai mon cua da dam (soi) 

16. Do chong va dap cua da dam (soi) 

17. Ham luong tap chat huu co trong soi 

18. Ham luong hat bi dap vd trong soi dam dap tCr cuoi 

Phu luc 6.4. Cac phucmg phap thur h6n hop be tong va betong 

H6n hop be tong la h6n hop da dirge nhao tron dong nhat theo mot ty le 
hop ly cac vat lieu sau: chat ket dinh - xi mang. cot lieu ldn, cot lieu nho, 
nude va phu gia (neu co) ke tCr luc tron xong cho tbi khi con chua rdn chdc. 

Be tong la h6n hop be tong da r^n ch^c sau khi tao hinh. 

/. Phuang phap lay mdu, che tao va bdo dicang mau thii (theo TCVN 
3105-1993) 

Mau dirge chira trong cac dung cu dung sach, khong hut nude va duoc 
bao quan de’ mau khong hut nude va khong bi tac dung cua nhiet do cao, thdi 
gian lay xong mot mau dai dien khong qua 15 phut. 

Thu cac chi tieu doi vdi hon hop be tong duoc thuc hien ngay khong 
cham qua 5 phut va tien hanh due mau de thir cac dac tfnh khac cua be tong 
khong cham qua 15 phut sau khi lay mau. 

Hinh dang va kfch thude vien mau irng vdi cac chi tieu can thu duoc quy 
dinh trong bang PL6.7. 


Bang PL6.7. Hinh dang va kfch thude cac loai mau 
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Bang PL6.7 (tiep theo) 


1 

2 

3 





■ 

m 



a = 70,7 

Do mai mon 

a’ 

J 

1 

S 

1 

■ 



d = 70,7 




a L 


■ 


h = 70,7 


2. Phuang phap thudo sut cua hdn hap be tong theo TCVN 3106 1)93 
Thiet bi thu: 

+ Con thCr do sut 
+ Que choc 

+ Ph6u do h6n hop be tong 
+ Thuoc la kim loai 



Hinh PL6.9. Con thudp sut 

3. Phuang phap VEBE xac dinh do cdng hdn hop be tong (theo TCVN 
3107 -1993) 

4. Phuang phap xac dinh khoi luang the tich cua be tong nang theo 
TCVN 3108 - 1993) 

5. Do tach vua va do tach nude cua hdn hap be tong nang (theo 1CVN 
3109 -1993) 

6. Phuang phap xac dinh ham luang bot khi (theo TCVN 3111 -1193) 

7. Xac dinh khoi luang rieng cua be tong nang (theo TCVN 3112 - J993) 

8. Do hut nude cua be tong (theo TCVN 3113 - 1993) 

9. Xac dinh do mai mon cua be tong (theo TCVN 3114 -1993) 
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10. Xac dinh khoi hieing the tich cua be tong (theo TCVN 3115 -1993) 

11. Xac dinh do chong tham nii&c (theo TCVN 3116 -1993) (hinh PL6.10) 



Hinh PL6.10. May t/iudo chong tham 


12. Xac dinh do co cua be tong (theo TCVN 3117 -1993) 

13. Xac dinh cudng do nen cua be tong (theo TCVN 3118 -1993) 

Tinh ket qua 

Ctrcmg do nen cua turng vien mt\u be tong (R n ) ti'nh bang daN/cm 2 , theo cong thtic 



Trong do: 

P - tai trong pha hoai, daN; 

F - dien tich chiu nen cua vien mau, cm 2 ; 

a - he so tinh doi ket qua thir nen cac vien mlu be tong kich thude khac 
vien chu<m ve cudng do cua vien m^u chuan kfch thude 150 x 150 x 150 
mm. Gia tri a lay theo bang sau: 

Bang PL6.8. He so tinh doi cirdng do cua vien m£u khac chuan 
ve circmg do cua mau chuan 



533 





Bang PL6.8. (tiep theo) 


1 

2 

3 

Mau tru 

71,4 x 143 

1,16 

150x 300 

1,20 

200 x 400 

1,24 


Khi mill tru khoan cat tir cau kien hoac san pham ma co ty so chibu cao 
tren/dirdng kinh (h/d < 2), ket qua con nhan them he so (3 cho trong bang sau: 

Bang PL6.9. He so (3 theo h/d 


h/d 

1.9 



1,6 

1.5 

1,4 

1.3 

1,2 


1,0 


0,99 

0,98 


0,95 




0,91 

0,90 

0.89 


Cuong do chiu nen cua be tong dirqc xac dinh tir cac gia tri cirfrng do nen 
cua cac vien trong to mlu be tong nhir sau: so sanh cac gia tri cirfrng do nen 
Ion nhat va nho nhat voi cudng do nen cua vien mSu trung binh. Neu ca hai 
gia tri do deu khong lech qua 15% so voi cubing do nen cua vien mau trung 
binh thi cudng do nen cua be tong duqc tmh trung binh so hoc cua 3 ket qua 
thir tren 3 vien m£u. Neu mot trong hai gia tri do lech qua 15% so voi circmg 
do nen cua vien mau trung binh thi bo hai ket qua ldn nhat va nho nhat. Khi 
do cudng do nen cua be tong la cudng do nen cua mot vien mau con lai 


14. Phuong phap xac dinh cudng do keo khi uon (theo TCVN 3119 -1993) 




Hinh PL6.11. So do 

may thu uon be tong 

1. G6i tua di dong; 

2. G6i tua co dinh; 

3. Kh&p cau; 

4. Dam phu 
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Cubng do keo khi uon cua tong mSu dam be tong diroe tfnh bang daN/cm 2 
theo cong thuc sau: 



li 

ab 2 


Trong do: 

p - tai trong uon gay mSu, tfnh bang daN; 

/ - khoang each gia hai goi tua, tfnh bang cm; 
a - chieu rong tiet dien ngang cua miu, tfnh bang cm; 
b - chieu cao tiet dien ngang cua miu, tfnh bang cm; 

y-He so tfnh doi cubng do keo khi uon tu cac mdu kfch thude khac dam 
chuan sang mdu dam kfch thuoc chuan 150 x 150 x 600 mm. 

He so 7 lay theo bang PL6.10. 


Bang PL6.10. 


----- 

Kfch thuoc mau dam, mm 

He so 7 

100 x 100 x 400 

1,05 

150 x 150 x 600 

1,00 

200 x 200 x 800 

0,95 


Cirbng do keo doc true cua be tong R k . duoc tfnh theo cirdng do keo khi 
uon R k(J theo cong thuc: 


R k = 0,58 R ku 


15. Thvc ciic/ng do keo khi biia (theo TCVN 3120 - 1993) 


16. Phuang phap xac dinh cuang do lang tru va mo dun dan hoi khi 
nen tlnh (theo TCVN 5726 -1993) 

Cac phuong phap xac dinh chat luong be tong bang phuong phap khong 
pha huy. 

Nguyen tac xac dinh chat luong be tong bang phuong phap khong pha 
huy la phep do gian tiep, vl vay bao gib cung co dubng chuan de’ chuyen doi 
ket qua tir phep do gian tiep sang chat luong be tong. Do do phep do nay co 
lie bien dong chat luong Ion, song cho phep xac dinh ket qua nhanh, ft ton 
kern va khong anh hubng den su lam viec binh thubng cua ket cau. Viec xay 
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dung duong chualn cung nhu do tin cay cua dudng chuan se anh hudr.g rat 
ldn den ket qua thf nghiem. 

17. Phuong phap xac dinh cu&tig do nen bang song bat nay TCXDVN 
162 - 2004. 

18. Phuong phap xac dinh van toe xung sieu dm de datih gia chat 
luong be tong TCXD 225 - 1998. 

19. Phuong phap xac dinh chieu day lop bao ve, vi tri va duong Idnh 
cot thep TCXD240 - 2000. 

Con nhieu phirong phap khac nhu song bdn dinh, ronghen, pho iang 
ngoai, phan ti'ch hoa,... Cac phuong phap nay hien chua c6 tieu chuan Viet 
Nam vi vay phai sir dung thiet bi va tieu chuan nuoc ngoai. 

Phu luc 6.5. Cac phuong phap thu tinh chat co licua hon hop via va 
vura trong xay dung 

Thu tmh chat co If cua h6n hap vua va vua xay dung theo TCVN 
3121 - 2003: 

1. Lay m&u va chu^n bi m&u thu 

2. Xac dinh kich thude hat cot lieu ldn nhat 

3. Xac dinh do luu dong cua vua tuai (phuong phap ban dan) 

4. Xac dinh khoi luong the’ tich cua vua tuoi 

5. Xac dinh kha nang giu do luu dong cua vda tuoi 

6. Xac dinh thori gian bat dau dong ket cua vua tuoi 

7. Xac dinh khdi luong the tich miu viJa dong ran 

8. Xac dinh cufrng do uon va cudng do nen cua vGa da dong ran 

9. Xac dinh cucmg do bam dinh cua vua da dong ran tren nen 

10. Xac dinh do hut nude miu vua da dong ran 

Phu luc 6.6. Cac phuong phap thu gach xay; gach ximan» lat 
nen; ngoi va ta'm song 

1. Cac phuong phap thu: gach xay 

a) Xac dinh do ben nen cua gach xay (theo TCVN 6355 -1 - 1993) 
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Hinh PL6.12. Man thu acting do nen 


b) PhKOng phap xdc dinh cKdng do non cua gach xay 
(theoTCVN 6355-2-1998) 



c) Phio/ng pha p xdc dinh do hut m(dc cua gach xay 
(then TCVN6355 -3-1998) 

d) PhiU/ng phap xdc dinh khoi lifong rieng cua gach xay 
(theo TCVN 63554 - 1998) 

e) Phifc/ng phap xdc dinh khoi h(Ong the rich cua gach xay 
(theo TCVN6355-5-1998) 

f) Phitong phap xdc dinh do rong cua gach xay 

(theoTCVN 6355-6-1998) 

g) PhKOng phap xdc dinh vet h oc do voi cua cdc loai gach xay 
(theo TCVN - 7-1998) 

li) Xdc dinh sic thoat muoi cua gach xay 
(theo TCVN 6355-8- 1998) 
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2. Cac phitang phap thi nghiem gach xi mang lat nen 

Cac phuang phap thi nghiem gach xi mang lat nen theo TCVN 6065 - 1995). 

a) Lay mau 

Mlu dirge lay theo 16. Lo la so lugng gach co ciing kieu, loai va dugc san 
xuat trong ciing mot thefi gian. Tuy theo san lugng, co 16 co the quy dinh 
theo bang PL6.11. 


Bang PL6.11. Ca 16 va san lugng 16 


San lugng (vien/nam) 

Ca 16 (vien) 

Den 500.000 

25.000 

Den 200.000 

40.000 

Tr6n 2.000.000 

60.000 


b) Xdc dinh do mai mdn cua gach lat nen 

c) Xdc dinh do hut nude cua gach lat nen 

d) Xdc dinh do chiu luc va dap xung kich 

e) Xdc dinh tai trong udn gay toan vien 

3. Cac phuang phap thii ngoi va tarn song 

Cac phucmg phap thu ngoi va ta'm sang theo TCVN 4313 - 1995 

a) Xdc dinh tai trong udn gay cua ngoi 

b) Dinh do hut nude cua ngoi 

c) Xdc dinh thdi gian xuyen nude cua ngoi 

d) Xdc dinh khoi lugng 1 m 2 ngoi bao hod nude 

e) Xdc dinh thdi gian xuyen nude cua tam sang 

f) Xdcdinh tai trong udn gay tam sang 

g) Xdc dinh khoi lugng the tich tam song 

Phu luc 6.7. Cac phuang phap thu tfnh chat ca Hcua vat H6u kim loai 
1. Cac dac trung co hoc cua kim loai 

Kim loai dugc phan thanh hai nhom: kim loai den va kim loai mau. 
Thanh phan chu yeu trong kim loai den la sit (Fe) va cac bon (C) .Tuy theo 
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ham lugng cacbon chua trong kim loai ma ngirai ta chia nhom kim loai den 
ra thanh gang va thep. Thep la loai vat lieu kim loai duac sir dung rong rai 
trong cac cong trinh xay dung dan dung va cong nghiep. 


Cac dac trung co hoc cua vat lieu kim loai the hien kha nang lam viec 
chung khi tham gia vao trong ket cau (nhu ket c&'u thep, ket cau be tong cot 
thep). Cac dac trung co hoc cua vat lieu kim loai gom: 

Modun dan hoi the kien muc do dan hoi cua loai 6 giai doan chiu tai ban 
dau. Giai doan nay, do gian dai va luc chiu keo cua vat lieu co lien quan 
tuyen tmh (ducmg thing OA trong bieu do 6 hinh PL6.14. 

LTng suat chay the hien muc do ung suat trong miu tuong ung voi thdi 
diem cua bien dang deo trong do khong co su tang hay giam tai trong. 

liig suat chay la dac trung co ban nhat cua vat lieu kim loai. Cucmg do 
tmh toan cua vat lieu (R a ) ma cac nha thiet ke su dung trong tinh toan ket 
cau thep deu phai can cur dac trung nay khi lira chon mac thep. Trong thiet 
ke cac cong trinh xay dung dan dung va cong nghiep, cucmg do tmh toan cua 
vat lieu thep (R a ) tuy theo muc do lam viec cua ket cau ducrc chon trong 
pham vi tCr 0,75 den 0,90 gia tri cucmg do chay cua va lieu. 

Ung suat b6n the hien kha nang chiu luc lorn nhat cua chi tiet trong tong 
th£ ket cau thep. 

The hien mure dp dan dai, muc dp that cua miu khi thu keo. 


+ Dp dan dai tuong doi cua vat lieu (mlu thir) duac xac djnh bang ty so 
giua dp dan dai tuyet doi so vai chieu dai ban dau khi keo dut 

+ Do that tuong doi cua vat lieu (mau thu) duac xac djnh bang ty so giua 
mire giam tuyet doi ciia dien tfch tiet dien mau so vdi tiet dien ban dau khi 
keo dirt mlu. 


Dac trung uon cua vat lieu kim loai the’ hien kha nang chiu tai trong uon 
va tmh deo dai ciia vat lieu khi u6n ma khong bj ran nurt hoac bi gay. 

Ngoai ra vat lieu kim loai noi chung con co cac dac trung co hoc khac 
nhu dp cung kim loai, mot so dac trung th6 hien tinh chiu xoan, chiu tai 
trong moi va chiu tai trong va dap... 

Phan ldn cac dac trung co tmh ciia vat lieu kim loai duac the hien tren 
bieu do thl nghiem keo (hinh PL6.14). Cac dac trung do la: 

+ Modun dan hoi (E): duac xac dinh tren doan thang OA (duemg dan hoi); 
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+ Didm luc chay: the hien bang ducmg rang cua AB, khi do vat lieu co bien 
dang deo du va lire tac dung len miu hau nhu khong doi (luc chay - P chiiy ), 


P.N 



Hinh PL6.14. Bieu do tfu nghietn keo kim loai 

+ Ducmg chay deo: la ducmg cong BC, khi do vat lieu bi bien dang ceo du 
va luc tang dan den gia tri Ion nhat (diem C - luc ung vori thoi diem C goi la 
luc ben 

+ Luc ben P Wn : la luc chiu keo Ion nhat cua vat lieu; 

Duong suy giam tiet dien: la dubng cong CD, tinh tu thcri diem chiu lire 
16n nhat mau bj suy giam tiet dien that dan den khi pha huy tai mat cat co 
tiet dien that nho nhat (diem C - mau bi dut) 

2. Danh gia chat lu’o’ng vat lieu theo ede chi tieu co ly 

Vat lieu duoc danh gia chat luong bang each so sanh giua quy each, cac 
chi tieu tieu chuan cua san pham v6i cac phep do (xac dinh kich :o san 
pham), phep thu co tinh va phan tich hoa tinh d£ xac dinh cac chi tieu thuc 
te, khang dinh mure chat luong cua san pham. 

Thong qua phep thu co tinh co the xac dinh cac chi tieu sau: 

a) Mddun dan hoi E: 

Don vi do va gia tri modun dan hoi cho mau thu duoc tinh theo cong 
thuc sau: 

E = = 1 N/mm 2 CL6-1) 

F 0 .A/ e 

Trong do: AP - tai trong keo mau o giai doan dan hoi. AP = P 2 - P,,N 
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P 2 - gia tri tai trong ung vdi gia tri chuyen vi L 2 ; 

P, - gia tri tai trong urng vdi gia tri chuyen vi L,; 

L - khoang each ma tren do thuc hien phep do, Al,mm; 

F„ - tiet dien ban dau cua m^u thu, mm 2 ; 

A/ - do dan h 6 i cua m&u thu, mm 

cr - ung suat chiu keo cua mau thu tai gia tri tai trong P: 

u = P/F 0 , N/mnr 

e - do dan h 6 i tuang doi cua m^u thu, e = Al/L, % 

b) Ung suat chay (a) 

Don vi do va gia tri ung suat chay cho miu thu duac tfnh theo cong thuc 
tinh nhu sau: 

+ Doi vdi vat lieu co gidi han chay ro ret: 

ct c = P c /F 0 N/mm 2 (PL6-2) 

+ Doi vai vat lieu co gidi han chay khong ro ret, viec thf nghiem nhlim 
xac dinh giai han chay quy ude 0,2% hoac 0,1%: 

cr n2 = P 02 /F„ N/mm 2 (PL6-3) 

cr (H = P 01 /F () N/mm 2 (PL6-4) 

Trong do: 

P L . - tai trong keo mSu d diem chay (doi vdi chay ro ret), N; 

P ()1 - tai trong keo m£u d thdi diem co bien dang du dat tdi 0,1 %, N; 

P 02 - tai trong keo m^u d thdi diem co bien dang du dat tdi 0,2%, N; 

F 0 - tiet dien ban d£u cua mau thu, mm 

c) (fng suat ben (cr h ) 

IJhg suat bdn la gia tri ung suat duac xac dinh bang ty so gitfa luc keo ldn 
nhat va dien tfch tiet dien ban dau cua mau thu: 

CT b = Pmax N/mm 2 (PL6-5) 

Trong do: P max - tai trong keo miu co gia tri ldn nhat,N; 

__ T 

F 0 - tiet dien ban dau cua mau thu, mm . 
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• Do deo 

Do deo duoc xac dinh bang cac chi tieu sau: 

+ Do dan dai tuang ddi cua miu thu ( 8 ): 

5 = AI/ L 0 % (R. 6 - 6 ) 

+ Do that tircmg doi cua mlu thu (vj/): 

\\i = F/F 0 , % (P-6-7) 

Trong do: L 0 - chi 6 u dai tfnh toan ban dau cua mlu thu, mm; 

A/ - do dan dai tuyet doi sau khi mlu dut. 

A/ = L, - L 0 , mm; 

_ n 

F 0 - tiet dien ban dau cua mau thu, mm . 

AF 0 - gia tri suy giam tiet dien tuyet doi cua miu thu. 

AF 0 = F 0 - F, mm 2 

• Chi tieu udn: 

Chi tieu uon the hien kha nang chiu tai trong udn va tfnh deo dai cia cua 
vat lieu khi uon ma khong bi ran nut hoac bi gay. Chi tieu nay duoc xac dinh 
thong qua cac thong so nhu duong kfnh bua uon, goc udn. 

3. PhiHfng phdp thu keo kim loai 

a) Muc dich: 

Thi nghiem keo kim loai nhdm xac dinh gidri han chay vat ly a c , gid han 
ben a b do gian dai tuong doi sau khi dirt 8 5 , 8 !0 va do that tuong ddi siu khi 
durt iji cua miu thu. 

Viec xac dinh a c nham danh gia su phu hap ve cufrng do cua v^t lieu 
trudc khi dem sir dung vao cong trinh, xac dinh a b nham danh gii sure 
chiu dung toi da cua vat lieu, xac dinh S 5 , 8 10 , nham danh gia tint deo 
cua vat li 6 u. 

Mat khac, khi kdt hap vdi viec phan tfch thanh phan hoa hoc, vie; xac 
dinh cac chi tieu tr£n, noi chung, con co th£ danh gia lai mac cua vtt lieu 
kim loai. 

Ddi vdi moi han, qua thi nghiem keo ta danh gia duac true tiep d> b 6 n 
cua moi han so vdi do ben cua vat lieu kim loai nguyen. 
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b) Man thu 

MSu thu gom nhieu loai, phu thuoc loai vat lieu va chieu day 
* Mau thu thep cot be tong. 

Mlu thu co the la thep nguyen hoac cung co the gia cong giam bdt tiet 
dien cho phu hap vai lire keo toi da cua thiet bi (hinh PL6.15). Chieu dai toi 
thieu L min cua mau thu dupe la'y theo cong thuc sau: 

L m in = 14d 0 + 2h 



L Min = 40 + 60 Ctrl 

Hinh PL6.I5. Hinh dang mdu thu thep cot be tong 
* Mau thu thep ta'm va thep hinh: 

Mau thu thep tarn va thep hinh dugc gia cong thanh dang mlu that, vdri 
tiet dien phan that co the la tron (hinh 7.3a), vuong hoac chO nhat (hinh 
PL7.3b) tuy theo tong loai vat lieu va yeu cau nhat dinh. 

Chieu dai tinh toan ban dau (chieu dai phSn that) cua mau co the la 

L n = 3,65 ,/R hoac I , n = 11,3 X /F n (PL6-8) 


L 0 = 5,65 yj F u hoac I , Q = 11,3 ^F Q (PL6-8) 

Trong do: F 0 - dien tich tiet didn tinh loan cua mau thu. 

Hinh dang kich thuoc cac d£u cuoi mlu cung nhu hinh dang kich thuoc 
phSn mau kep vao thiet bi thu c£n phai phu hop vdri tieu chuan cua ngam kep 
cua thiet bi. Phai co goc lucm ddu tai ch6 chuyen tiep giua ph3n that va phan 
kep vao ngam kep. Duong kinh d 0 hoac chieu day aQ 6 ph£n lam viec cua 
mau thu phai phu hop cac quy dinh ndu trong tieu chuan TCVN 197 - 1985 
- Kim loai, phuong phap thu keo. 

Mau thu duoc gia cong tren cac may cat kim loai. Do nham be mat tai 
phein lam viec cua cac mau hinh tru khong thap hon R a 0,63 jJ m, doi vdri mau 
det khong tha'p hon R a 2,5pm 

Theo TCVN 2511 - 1978. 


c) Thiet bi va dung cu can thiet 
- Thiet bi keo thep 
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Thi nghiem dugc tien hanh tren may keo nen nen thuy lire van nang.hoac 
may chuyen dung. May keo phai co cac thong so ky thuat phu hop chophep 
thir,. Cac thong so ky thuat cua may DLY - 100 va UH - 25S do Trung ^uoc 
san xuat: 

- Thiet bi, dung cu khac vach 

- Thudc kep: co do chmh xac 0,05 mm 

- Panme do ngoai: co do chmh xac 0,01 mm 

- Can d6ng ho: loai can 5kg hoac 10kg co do chmh xac lg 

- Thudc la: co do dai 50 -s- 100 cm, co do chmh xac 1mm 

b) Quy trinh thu 

- Kiem tra m&u: 

Kiem tra do cong venh, nurt ran, khuyet tat ngoai (bot khf, ton that io giu 
cong co, vet chay do ho quang dien...). Neu co bat ky mot khuyet tit nao 
cua vat lieu thi phai deu ghi lai trong phieu ket qua. Neu co bat k; mot 
khuyet tat nao do gia cong che tao thi khong dugc tien hanh thu tren m;u do. 
Kiem tra su phu hop cua viec lay iMu va viec gia cong che tao mliu phi hop 
v6i cac tieu chua’n quy dinh. 

- Do kich thude m&u: 

+ Doi voi mlu la thep cot: 

Kich thude c£n phai do la dudng kmh thuc cua thanh thep. Dung cai xac 
dinh trong luong Q vdi do chinh xac tori lg va chieu dai L cua thanl m&u 
b4ng thude la vdi do chmh xac 1mm roi tfnh toan dudng kmh thuc theccdng 
thuc sau: 

d 0 = 4.027353J Q(g) , mm (F-6-9) 

\ L (cm) 

Gia tri d^ dugc tinh b^ng mm va lam tron tdi so hang thur nhat sau dau pay. 

Vdi cac mau thep cot co dudng klnh danh nghla >36 mm, tuy thuc vao 
dac di6m cua may keo co the phai gia cong giam tie't dien, khi do vie xac 
dinh dudng kinh thuc cua m&u thuc hien nhu 7.3.2.b. 

+ Doi vdi miiu dugc gia cong co khi: 

Sau khi ket thuc phep thu, tuy thuoc vao yeu cau ma ta c£n phai tier hanh 
cac phep do de xac dinh do gian dai tuong doi 5 5 , 8 10 hoac do that y. 
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N - n-1 
2 



N -n+1 
2 


Hinh PL6.16. Xac dinh do gian ddi tren mau sau khi keo 
a) Vi tri dtit each vach gidi han > H3l () ; b) Vi tri did each vach gidi han < 1/3 l () ; 

N - n chan; c)Vi tri did each vach gidi hail < 1/3 l () ; N - n le 

+ Do xac dinh do gian dai 

+ Do xac dinh d<5 that v|/ 

Khi miu thu bj dirt se tao nen mOt ch6 that ro ret. Doi vdi mau tru, tien 
hanh do duemg kfnh tai hai vi tri vudng goc vdi nhau, d] duoc lay la kich 
thtfdc trung binh ncrl that nha't. Doi vdi mau det, do chieu rong b, va chieu 
day aj. 

Dien tich mat that nho nha't tmh theo cong thurc: 

d 2 

+ V6i mlu tru: F, =—j—, mm 2 (PL6-10) 

+ V6i mau det: F,=a|Xb|,mm 2 (PL6-11) 
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* Tfnh toan ket qua 

Sau khi co k£t qua do dac va thi nghidm, ta tien hanh tinh toan the< cong 
thurc sau: 

a = ■&-, N/mm 2 
Fo 


<x b = rr . N/mm 2 , 


8 = 

L 0 

v=-5lz^l,% 


So sanh ket qua thi nghiem vdi cac chi tidu tieu chudn cua san phm de 
dua ra cac nhan xet va k£t luan. 


4. Phuang phap thu uon kim loai nguyen va moi han 

a) Muc dich 

Thi nghiem u6n kim loai nguyen va moi han nhdm muc dich kiem ra do 
deo cua kim loai nguyen va mdi han kim loai bang each uon mau do m6t 
goc da ducrc quy dinh cho timg loai vat lieu hoac m6'i han. Mau uoi xong 
duoc quan sat mure d6 ran nut d£ danh gia kha nang chiu uon (d6 do) cua 
vat lieu hoac m6i han. 

b) Mau thfi 

- Mau thir la thep nguyen 

Mau thtr la thep nguyen g6m nhieu loai, phu thuoc vao loai vat eu va 
chi£u day. 

MIu thir la cac mau co mat cat ngang tron, vuong, chu nhat, d giac 
khOng d6i. 

+ Mau thu thep cot b£ t6ng: 

Mau thu la cot thep khong gia c6ng mat tiet dien. Mau thu co chiu dai 
nhu da nSu trdn. Doi vdi m6t so thiet bi thuy luc kep co cua Trung Qoc va 
Lien Xo cu, chieu dai mau thu co the lay tir 300 mm den 350 mm. 
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+ Mau thir co mat cat ngang tron, vuong, chu nhat, da giac: 

Mau thir co chieu dai nhir mau thir thep cot be tong. Mau thir la vat lieu 
ban dau khong can gia cong giam tiet dien. Neu vat lieu co dirofng kfnh 
16n hon 30 mm, cho phep gia cong thanh mau co dirofng kfnh tu 20 mm 
den 30 mm. 


+ Mau thir thep tarn va thep hinh: 

Mau thep tarn va thep hinh dircfc gia cong thanh dang mau co tiet dien 
hinh vuong hoac chir nhat va phai lirofn tron mep v6i ban kinh lirgfn khong 
lcm hcfn 1/10 chieu day mau thir. 

- Mau thir la thep han 


c) Thiet bi va dung cu can thiet 


- Thiet bi uon thep va moi han 

Thf nghiem se diroc tien hanh tren may keo nen thuy luc van nang, hoac 
may uon chuyen ding. May thf nghiem uon phai dap irng dirofc cac thong so 
ky thuat phii hop cho phep thir. May phai co cac do ga thfch hap nhir cac goi 
dO, cac dau bua uon co cac co duemg kfnh khac nhau. 

d) Quy trinh thit 

- Kiem tra mau 

- Chuan bi d6 ga va may 

- Tien hanh thir 

e) Tinh loan kit qua 


5. Phuong phap thu: keo moi han 

a) Muc dich 

Thf nghiem keo moi han kirn loai nham danh gia va so sanh do ben moi 
han lien ket giua hai kirn loai vdi circmg do ciia kim loai nguyen dem han. Neu 
cirong do moi han bang hoac lcm han cirang do thep nguyen thi moi han dat 
yeu cau ve do ben 

b) . Mau thu 

Mau thir gom nhieu loai, phu thuoc vao loai, kfch cdf vat lieu va each han. 

* Mau thu la moi han thep cot be tong: thong thircmg khong gia cong mat 
ngoai, chieu dai mau thir phu thuoc vao each han. 
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- Doi v6i han doi dau, han mang - han trong mang thep hoac mang long, 
chieu dai miu thu toi thieu L mjn dugc lay theo cong thufc sau: 

L mi „=12D + 2h 

Trong do: D - ducfng kfnh thanh thep cot be tong, mm 
H - chieu cao mieng kep may thi nghiem, mm. 

- Doi vdi han ghep chong hoac han op tap (hinh PL6.17.) chieu da. mau 
thu toi thieu L mjn dugc lay theo cong thufc sau: 

L min = L h + (6 -r B)D + 2h 

Trong do: L h - chieu dai duong han, mm; 

D - duong kinh thanh thep cot be tong, mm; 

H - chi6u cao mieng kep may thi nghiem, mm. 

Neu thep cot dugc han bang phuong phap han ghep ch6ng thi phci uon 
trudc cac thanh thep sao cho sau khi han xong thi true thanh mau nan tren 
mot duemg thing 



Hinh PL6.17. Hinh dang mau thitmoi han ghep chong thep cot 
- Mau thur la moi han thep tarn: 

Mau thu la thep han thi theo chieu dai mau, moi han phai b6 tri of giCra 
(hinh PL6.18). 



Hinh PL6.I8. Hinh dang mau thukeo moi han thep tain vd thep hinh 
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Phan loi moi han cua m&u thu phai dupe gia cong ca khi cho bang mat 
thep co ban. 

Quy dinh ve lay mdu thep han va quy each mSu thep han (tron, ong, 
vuong, chCr nhat, da giac...) phai tuan thu cac quy dinh trong tieu chuan 
TCVN 5400 - 1991 - Moi han, yeu cau chung ve lay miu de thu co tinh va 
tieu chuan TCVN 5403 - 1991 - Moi han phuong phap thu keo. 


c) Thief hi va dung cu can thief 

- Thiet bi keo moi han kim loai 

Thi nghiem se duac tien hanh tren may keo nen thuy luc van nang, 
hoac may chuyen dung. May keo phai co cac thong so ky thuat phii hop cho 
phep thu. 

- Thitac kep: co do chinh xac 1 % mm. 

- K'mh phdng dai (kinh hip): co do phong dai toi thieu 4 lan. 

- Thtfdc Id: co do dai 50 -f-100 cm; co do chinh xac 1 mm. 

d) Quy trinh thif 

- Kiem tra mSu 

- Do kich thude mSu 


+ Doi voi mSu la moi han thep cot: 

Ddi vdi m^u thir la moi han thep cot, viec xac dinh kich thude mSu 
(dudng kinh cot thep) duqc tien hanh tren m^u thep nguyen khi chua han 
(chinh la loai thep ding de han noi). Dung can xac dinh trong luong Q vdi do 
chinh xac tdi lg va do chieu dai L cua thanh mSu bang thude la vdi do chinh 
xac 1 mm roi tinh toan dudng kinh thuc theo cong thde sau: 


do 


4,027353 


| Q (g)~ 

\j (cm) 


Gia tri d 0 dupe tinh bang mm va lam tron tdi so hang thd nhat sau dau phay. 

Truong hop khong co thep nguyen thi lay theo cd dudng kinh danh dinh 
cua thep cot. 

+ Ddi vdi mau dupe gia cong co khi 
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- Chuan bi va chay thir may 

Xac dinh thang lire thfch hap neu can bang each dua tren lire ben ude tfnh 
so bo sao cho nam trong gidi han 10% -h 85% cua thang luc duac chor. Sau 
do tuy thuoc kieu may ma tien hanh cac thay doi thfch hap. 

- Tien hanh thu 

Lap mau thir len may, cho may chay, giu tdc do gia tai o mire tir 3 den 30 N/nm'.s. 
Quan sat tren bo phan chi thi luc cua may, xac dinh gia lire ben P b . Khimlu 
thu khong con kha nang chiu lire nua (gia tri luc bdt dau tut xuong) thi a tdt 
may roi tir tu dd tai de dam bao an toan cho ngubi va thiet bi. Viec na 1 dac 
biet c^n khi keo cac mau co dubng kfnh Ion va thep cuong do cao. 

- Tfnh toan ket qua 

Sau khi co ket qua do dac va thf nghiem, ta tien hanh tfnh toan theo :ong 
thuc sau: 


a b - Ph/Fo, N/mm 

So sanh gia tri ung suat ben tfnh duac vdi gia tri cuong do ben tieu chian. 

Neu gia tri ung suat b£n tfnh duac Ian han hoac bang gia tri cuong d( ben 
tieu chuan thi ket luan moi han co cuong do ben dat yeu cau tieu chuan. 


6. Phuang phap thu keo ong thep nguyen va thep han 

a) Muc dich 

Thi nghiem keo ong thep nguyen nham xac dinh co tfnh cua thep ong 
(gicri han chay, gidi han ben, do dan dai). 

Thf nghiem keo dng thep han nham so sanh chat luang m6i han >ang 
hoac ldn han cudng do thep dng thi moi han dat y6u c^u ve do b^n. 

b) Mdu thi( 

Mau thu gom nhi6u loai, phu thuoc vao loai, kfch cd vat lieu va each lan. 

- Mau thu la dng thep khdng cd moi han 
+ MSu thu la dng thep de nguyen. 

+ Mau thu duac gia cong tir dng thep. 

- MSu thu tir dng thep cd moi han 

Mau thu la dng thep han duac lay theo Tieu chuan TCVN 5400 - 1991. 
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V 


b 0 





j 




Hinh PL6.19. Hinh dang man thu keo thep dug va thep dug co moi han. 


c) Thiet bi va dung cu can thiet 

- Thiet bi keo thep ong va thep ong co moi han. 

- Thudc kep: co do chinh xac l%mm; 

- Kinh phong dai (lup): co do phong dai toi thieu 4 lan; 

- Thuoc la: co do dai 50 4-100 cm. 

d) Quy trinh thu 

- Kiem tra m^u 

- ChuAn bi va chay thir may 

Xac dinh thang lire thich hop neu c^n bang each dira tren lire b£n ude tmh 
so bo sao cho nlim trong gidi han 10% 4- 85% cua thang luc dirge chon. Sau 
d6 tuy thuoc ki6u may mA ti6n hanh cac thay doi thich hop. 

- Tien hanh thir 

Lap mAu thir len may, cho may chay, giCr toe do gia tai 6 mure t£r 3 d£n 
30N/mm 2 .s hoac theo cac tieu chuztn ddi vdi cac san ph£m kirn loai khac. 

- Do dac sau khi thir 

Sau khi ket thuc phep thir, tuy thuoc vao yeu c&u ma ta c£n phai ti£n hanh 
cac phep do 6i xac dinh d 6 gian dai tirong doi 8 5 , 8| 0 hoac d 6 that i|j. 

* Do xac djnh d 6 dan dai. 

7. Phucmg phap thu: do cieng kirn loai 

a) Muc dich 

Thi nghifm d 6 cirng kim loai nhAm danh gia tinh cha't cua 16p b£ mat kim 
loai, kiem tra sir hoa gion cua kim loai sau khi han, so sanh tinh chat cua 
kim loai han vdi kim loai co ban (kim loai nen). 
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Tuy theo do cumg va kich thudc cua tung loai vat lieu hay san phan ma 
sir dung 2 phuong phap sau: do do cung Rocven va do cung Brinen. 

Phucmg phap thu do cung Brinen dupe thuc hien theo Tieu chuan 1CVN 
256- 1985. 

Phucmg phap thu do cung Rocven dupe thuc hien theo Tieu chuan 7CVN 
257 - 1985. 


b) Cac phucmg phap thu do ci'mg 


- Phucmg phap thu dp cung Rocven 

Dp cung Rocven dupe xac dinh bang each tac dung lien tiep 2 tai rong 
khac nhau, tai trong phu P 0 va tai trongchinh P, len mui an bang kim cuomg 
hinh con co goc bang 120° hoac bang bi thep co duong kinh khac nhau. 


Mau kim loai dem thir dp cung khong can co hinh dang va kich thucc dae 
biet, thuong a trang thai nguyen dang cua cac san pham dinh thu, mai thu 
phai dat dupe cac yeu cau theo quy dinh. 

* Thiet bi va dung cu can thiet 

+ May thu dp cung Rocven hoac may thu dp cung van nang; 

+ Dong ho ba'm giay; 


+ Thu6c la 500 mm 
+ But chi, giay rap, dua, thude ke. 

* Quy trinh thu 

+ Chon ban do: Can cut vao hinh dang cua mau thu ma chon ban def cho 
phu hop de dam bao cho mlu thu dat vung chac tren ban dd; 

+ Chon diiiu nen va tai trong thi nghiem: 

Phai can cd vao loai vat lieu thu hay dp cung du kien cua vat lieu mathay 
doi dau nen va tai trong thi nghiem cho thich hop . 


Bang PL6.12. Chon dau nen va phurong phap thur 


TT 

Loai kim loai 

GiPi han dp 
cung HB 

Dp edng 
HRC 

Loai d£u 

nen 

Phuang piap 
thu Rocvm 

/ 

2 

3 

4 

5 

6 

1 

Thep toi, thep xu ly 
cao cap 

>240 

523 

Mui kim 

cuang 

HRC 
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Bang PL6.12 (tiep theo) 


1 

2 

3 

4 

5 

6 

2 

Thep thudng, kim loai 

mau 

60 - 240 

<23 

Mui kim 
cuong 

HRC 62,5 

3 

Thep nau lai, thep u, 
kim loai mau 

80 - 100 

- 

Bi thep 
1/16 

HRB 

4 

Gang xam, thep na'u 
lai 

100-400 

- 

Bi thep 
2,5 mm 

HRB 2,5/187,5 

5 

Kim loai mau 

60- 170 

- 

Bithep 
2,5 mm 

HRB 2,5/62,5 

6 

Kim loai mau 

< 120 

- 

Bi thep 
0,5 mm 

HRB 5/250 


- Phurang phap thCr do cung Brinen 

- Chuy6n doi so lieu do cufng va do cung sang do ben 

Co the tmh chuyen doi so lieu do cung tir phucmg phap nay sang cac 
phuong phap khac hoac tinh chuyen ra do ben cua kim loai dem thu. Tieu 
chuan Viet Nam chua ban hanh nen ta co the tham khao tieu chuan cac nude. 


# Phimtgphap xac (tinh do dai va dap dr nhiet do thmng 

a) Mac dich 

Do dai va dap la kha nang chong pha huy cua vat lieu khi chiu tai trong 
va dap, no duac xac dinh bang cong ma m6i dem vi mat cat ngang cua miu 
thi nghiem phai tieu thu de lam gay mlu. 

h) Man thu 

Mau thu do va dap duac gia cong theo mau chuan TCVN 312-85 

Mau thu do dai va dap d6i vdi kim loai moi han duac gia cong theo tieu 
chuan TCVN 5402 - 1991 - Moi han, phuong phap thu uon va dap. 

c) Thiei hi va dung cu can thiet 

- May bua kieu con Idc 

- Thudc kep: co do chinh xac 0,05 mm; 

- Thudc la: co do dai 50 cm 


553 







d) Quy trinh thu 

- Kiem tra miu 

+ Mill thu thep nguyen: 

Kiem tra kich thudc mlu theo Tieu chuan TCVN 312 - 1985 (do tong, 
do sau va do cong cua ranh soi, cac kich thudc tiet dien) 

+ Miu thu kirn loai moi han: 

Kiem tra kich thudc miu theo Tieu chuin TCVN 5402 - 1991 - Moi han, 
phuong phap thu uon va dap. 

- Chuin bi va chay thu may 

- Tien hanh thu 

- Tinh toan ket qua 

9. Fhitong phap xac dinh gi&i hart chay quy u&c 

a) Muc dich 

Gioi han chay quy uoc la gidi han ma tai do bien dang du tuong do con 
lai la 0,2% chieu dai tinh toan cua miu thu. 

Gioi han chay quy uoc 0,2% co ky hieu la a 0 2 ,. Tuy thuoc vao timg loai 
vat lieu cu the ma tieu chuan san pham quy dinh mure gidi han chay Cl%, 
0,2%, 0,5%... (tuong ung vdi bien dang du con lai la 0,1%, 0,2%, 0,5%... 
chi6u dai tinh toan cua miu thu). 

b) Man thu 

c) Thiet bi va dung cu can thiet 

- Thiet bi keo 

Thiet bi se duoc tien hanh tren may keo nen thuy lire van nang, hoacmay 
chuyen dung. May keo phai co cac thong so ky thuit phu hop cho phep hir. 

- Thudc kep: co dd chinh xac 0,05 mm; 

- Ten so met: Co do chinh xac 0,01 mm; 

- Thudc la: co do dai 50 -r 100 cm 

d) . Quy trinh thu 

- Kiem tra miu 
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- Do kfch thuoc miu 

- Chua’n bj va chay thu may 

- Tien hanh thu 

- Tmh toan ket qua. 

10. PhUffng phap xdc dinh modun dan hoi E 

a) Muc dich 

Thf nghiem nhim xac dinh gia tri mo dun dan h6i E cua thep. Mo dun 
dan hoi E la mot dai lirong vat ly dac trung cho tmh dan hoi cua thep, co 
quan he tuyen tmh vdi irng suat va bien dang (doan thing OA tren bieu do 
keo thep - hinh PL6.20). 

Mo dun dan hoi E diroc tinh theo cong thurc: 

E = — (N/mm 2 ) 
e 

Trong do: 

a - irng suat keo cua thep trong mien dan hoi, ting bing N/ mm 2 
c - bien dang cua thep irng vbi ct 



Hinh PL6.20. Bieu do flu nghiem keo kim loai. 


b) Mau thu 


MIu thu gom nhieu loai, phu thuoc vao loai vat lieu va chieu day. 

a) Miu thu thep cot be tong: la cac doan thep cot co chi6u dai tir 40 den 
60 cm tuy thuoc vao duong kfnh. Miu thu co the la thep nguyen hoac cung 
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co the dugc gia cong giam bat tiet dien cho phu hap vai lire keo toi da cua 
thiet bi va phu hop veri khoang kep cua Ten xo met (hinh PL6.21). 

- Mau thir thep tarn va thep hinh 



L Min = 40 60 cm 

Hinh PL6.21. Hinh dang man thuthep cot be tong. 

c) Thiet bi va dunh cu can thiet 

- May keo thep 

- Ten xa met 

- Thirac kep: co do chfnh xac 0,05 mm 

- Panme do ngoai: co do chfnh xac 0,01 mm 

- Can dong ho: 10 kg co do chfnh xac lg 

- Thirac la: 500 + 1000 mm, hoac thu6c cuon co do chfnh xac 1 mm 

d) Tien hdnh tint 

e) Tinh toan ket qua 

11. Phitang phap thvc uon va uon lai thep cot be tong 

a) Muc dich 

Thf nghiem uon va uon lai nhlm xac dinh kha nang chiu lao hoa cua 
thep cot be tong. 

Phirang phap thir uon va uon lai chi ap dung cho vat lieu thep cot be tong. 

b) Man tint 

M&u thu la cac doan thep cot be tong tron trim hoac co gai, co chieu dai 
tu 400 mm den 500 mm. 

c) Thiet bi va dung cu can thiet 

Thiet bi thir uon va uon lai thep cot be tong. Cac kfch ca nay duo: quy 
dinh trong Tieu chuan TCXD 224 - 1998. 
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